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HE text-book on ‘‘ Weather” published by the 
late Hon. Ralph Abercromby in 1885 generalised 
the practice in forecasting which had gradually estab- 
lished itself in the Meteorological Office. The recog- 
nition in that book of types of pressure distribution 
associated with distinctive characteristics of wind, 
temperature, and rain, gave definiteness to the con- 
ceptions of cyclones, anticyclones, wedges, and V- 
depressions, and impressed on the minds of the last 
the dominance of atmospheric pressure 
over all atmospheric changes. Abercromby wrote 
with the enthusiasm of lively faith. He believed in 
cyclones and anticyclones as powers which made the 
weather—great, simple, and straightforward entities, 
the ways of which were almost fully known, and 
only a little additional knowledge required to make 
the prediction of weather definite and precise. 
Recent meteorological researches at home and 
abroad have gradually involved meteorologists in an 
atmosphere of doubt as to the simplicity and the cer- 
tainty of the relations of weather and pressure dis- 
tribution. During his eleven years’ labours 
director of the Meteorological Office, Dr. Shaw has 
done much to initiate and encourage research into 
the problems most vital to weather forecasting, and 
the keenest anticipations have been formed as to the 
nature of the book now before us. In one way we 
are disappointed; Dr. Shaw has not attacked the 
Victorian certainties with the vigour of an iconoclast, 
nor proclaimed a finished system of new beliefs. He 
recognises the old ideas as idols, but he speaks of 
them respectfully, not crushingly. He adopts a depre- 
cating tone, indeed, as of one who knows better, and 
insinuates the well-founded doubts which will enable 
every candid meteorological mind to recognise its latent 
idolatry and re-clothe the cyclonic Dagon or remove 
him quietly out of his place. The book is adapted for 
a transitional state of mind, ready to abandon the 
early ways as soon as the larger light is clear enough 
to make the new path plain, and that is the state of 
mind of all thoughtful meteorologists; hence it is 
suggestive rather than didactic, and stimulating rather 
than systematic. The main value of the work seems 
to us to lie in the definite formulation of the results 
of the recent researches carried on under the auspices 
of the Meteorological Office, and still in progress, 
researches which bid fair to reorganise the physical 
basis of weather study, and to make possible a real 
manual of weather forecasting at some future date. 
The actuality of the present book is its chief attraction, 
the reader being brought right to the front of ad- 
vancing knowledge of weather conditions, and any 
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defects it may possess are defects of that great 
guality. 
NO. 2209, VOL. 88] 


| does not 


| ourselves, a sort of arithmetical Esperanto. 


Dr. Shaw, as we have hinted already, does not 
worship the conventional cyclone and anticyclone as 
the creators and controllers of weather; he shares 
Prof. Hann’s view that these isobaric forms are them- 
selves produced as incidents in the great streams of 
air which carry on the larger circulation of the atmo- 
sphere, and he leads towards the recognition of sub- 
stantial air-currents of flowing in 
various directions, meeting, and passing in various 
planes at different angles, the true causes of 
weather. He treats moving air in accordance with 
the well-known principles of physics, and endeavours 
to establish the dynamical or thermodynamical ante- 


diverse origin 


as 


cedents of the meteorological phenomena _ con- 
cerned in weather. The work is one cf immense 


difficulty ; few men of science would have the courage 
to attempt it, and we are satisfied that no one having 
undertaken such a task could have carried it out in 
a more satisfactory way or with a more effective 
result than Dr. Shaw has achieved. In the introduc- 
tion he makes much of the difficulty of the long- 
abused British units retained by English-speaking 
meteorologists in both hemispheres, and he outlines 
a modification of the C.G.S. system which would, he 
believes, greatly simplify research and exposition. He 
recommend the metric system as used by 
Continental meteorologists; but a derived system 
which has the high moral advantage of requiring to 
be learnt equally by our Continental friends and by 
Tempera- 
ture is to be expressed in centigrade degrees, but 
from the absolute zero, so that ice melts at 273° and 
water boils at 373°. Pressure is to be expressed in 
fractions of the ‘‘C.G.S. 
dynes per square centimetre,”’ 
the normal pressure, not at sea-level, but at an alti- 
tude of 106 metres. The decimalisation of measures 
of time and arc are not suggested, so that the scheme 
lacks the roundness of theoretical perfection. In 
practice, so far as this book is concerned, the new 
system has superseded nothing, for the maps ‘on 
which,”’ the author too modestly says, ‘‘the book is 
mainly dependent,’ are for the most part expressed 
in Fahrenheit degrees, inches, and Beaufort wind 
forces. We confess that we do not share Dr. Shaw’s 
enthusiasm for the new system, but it is one of those 
matters in which the advice of Gamaliel can well be 
followed, and we do not raise a voice against it. 
‘Forecasting Weather” treated in eighteen 
chapters, of which the first five deal with synoptic 
charts, the relation of winds to isobars, a statement of 
Abercromby’s view of the order of weather-changes 
in a cyclone, which still holds good so far as the 
observed phenomena are concerned, types of weather, 
and local weather in relation to forecasting. All this 
is a development of what may be termed the con- 
ventional views in which most of us were brought 
up; but even here the development is very consider- 
The question of winds and barometric gradient 


atmosphere of 1,000,000 


which corresponds to 


is 


able. 


is happily treated, and the inclination of the wind to 
the isobars acquires a new significance from the 
demonstration that a wind moving in a circular path 
may alter its direction of motion without changing 
its velocity under the influence of a steepened gradient. 
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While Abercromby’s view of cyclones still explains 
most of the appearances, Dr. Shaw is careful to point 
out that the old simple conception of the cyclone as 
a whirl of air inwards and upwards is not the only 
one possible, and that similar results would be yielded 
if the air in any part of the system performed no 
considerable portion of a complete revolution. 

The next three chapters, on the physical processes 
of weather, the life-history of surface air-currents, and 
the minor fluctuations of pressure, are the most im- 
portant in the book, for they are the embodiment of 
the researches made by the author and his assistants, 
and they are written with the freshness and convic- 
tion only possible when the facts dealt with have been 
won from the unknown by the narrator himself. 
Were one inclined to be critical one might perhaps 
hint that more space than is necessary for an account 
of weather forecasts is taken up by the curious 
paradox of cooling by warming, and the quantita- 
tively insignificant condensation by mixing of air of 
different humidity. Such a criticism, if made, would 
probably be wrong, for it is precisely such cases which 
give force to the demonstrations of the great thermo- 
dynamical principles still imperfectly grasped by many 
meteorologists, though held as ‘‘ fundamentals from 
their youth up by the pupils of such men as Kelvin 
and Tait. Dr. Shaw is at his very best when un- 
ravelling the tangled skein of air-trajectories in the 
path of an advancing cyclone, and it is only when 
he comes to these chapters that a student unfamiliar 
with the papers in which the various researches were 
published can realise to the full how tenderly the 
author in the new light of his personal researches, 
which now appear for the first time in a text-book, 
has dealt with the prepossessions of the holder of 
the revolving-wheel theory of cyclones. 

The old meteorologist must purge his sight of the 
image of the “revolving storm” if he is to understand 
what is, after all, the simpler statement of the onward 
sweep of vast air-streams on the margins or in the 
heart of which the various “disturbances” occur. 
Dr. Shaw proves to demonstration that we must view 
the normal condition of air as one of motion, 10t 
of rest, and that the temperate cyclones are disturb- 
ances of pressure carried along in the stream, not 
independent forms moving through normally still air. 
He shows also, as Hellmann in particular has done 
in his recent work on the Oder floods, that the isobars 
of a cyclone are not the simple flowing curves of the 
weather charts, but when mapped in greater detail 
for smaller intervals of pressure, and from more 
stations of observation, they show a variety of 
““embroidery,”” as he happily puts it, and in that 
embroidery resides the explanation of most of the 
anomalies of the traditional cyclonic convention. We 
may perhaps be pardoned for hinting that some per- 
tinent examples of the relation of rainfall to isobars 
might have been obtained if the maps of heavy rains 
in the pages of “British Rainfall’? had been drawn 
upon; they are at any rate the most detailed instances 
of the mapping of precipitation. We are also a little 
sorry that the French terms, ligne de grain and ruban 
de grain are not translated and brought into intimate 
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relation with the English line-squalls, the fine treat- 
ment of which is one of the best points of the discus- 
sion of the ‘“‘embroidery,” though were we to sample 
all the good points we might run some risk of an 
encounter with the law of copyright. 

The remaining chapters, with one exception, deal 
with practical matters of forecasting as carried out 
in the London office. Important as they are, these 
do not carry the same load of scientific interest as 
the earlier portion, in which we see the rebuilding of 
meteorological theory as a house is rebuilt by the 
successive destruction and reconstruction of parts. 
The exceptional chapter is that on anticyclones, 
which is all new and of the utmost value. But for 
its name, which is apparently honoured for the sake 
of its godfather, the anticyclone would, we fear, be 
cast down from its high place, and proved to be a very 
ill-carved fetish. The beneficent purveyor of fine 
weather, the promoter of brilliant summer warmth 
and glorious winter cold is, in fact, shown up as an 
isobaric fraud. The anticyclone is now declared not 
to be a region of dry, descending air, not to be a 
focus of winter cold, not to be the country of origin 
of outward-moving air-currents, not even to be a 
distinctive meteorological entity. Quoting from his 
‘Life History of Surface Air Currents,’’ Dr. Shaw 
says :— 

‘‘Further evidence in favour of regarding anti- 
cyclones as masses of air which for some reason is 
not taking part in the circulation going on around it 
may be derived from the study of anticyclones them- 
selves. They are not of single meteorological char- 
acter. Local changes of many kinds may take place 
within them, and almost any kind of weather, except 
those which represent violent atmospheric changes, 
may be associated with their central regions.” 

A chapter on ‘Forecasts for Aéronauts” gives 
occasion for a concise account of the present state of 
our knowledge of the upper air. Brief reference is 
made to statistical methods for long period and 
seasonal forecasting, in which various periodical rela- 
tionships are touched upon, though lightly, and the 
book concludes with a discussion of the practical 
utility of weather forecasts, written in an impartial 
and eminently scientific spirit. In this respect a 
strong point is made of the necessity of trained intelli- 
gence and some knowledge of meteorology on the 
part of the public in order to fit them to understand 
and test the forecasts. as issued in the Press. Until 
some such educational groundwork is laid, Dr. Shaw 
thinks that we cannot be said to have a system ot 
forecasting, for the work of the office is only halt 
the story. As to the possibility of future improve- 
ments, he says :— 

“It is quite possible that the progress of research 
guided primarily by the wish to improve the daily 
forecast, will lead to the recognition of, or find mate- 
rial for, the development of laws of a more general 
character that will enable us to anticipate the weather 
for the season or the month. It is only by close 
practical study that such an object can be achieved.” 

The example set by the director will, we are sure, 
be followed by the band of trained disciples he has 
gathered round him at the Meteorological Office, and 
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even although the infallible forecaster may never arise, 
the advance of knowledge by the method of research 
cannot fail to repay many times over the wisely 
administered expenditure of the public money en- 
trusted to the Meteorological Committee. 


Hucu Rosert Mitt. 


THE HISTORY OF MEDICINE. 


of Medicine. By Prof. M. Neuburger. 
Vol. i. Translated by E. Playfair. Pp. x+ 404. 
(London: H. Frowde and Hodder and Stoughton, 
1910.) Price 25s. net. 


History 


HF first volume of this history of medicine by 
the professor of the subject in the University 
f Vienna deals with the period ab initio mundi to 
the end of the Middle Ages. A somewhat confused 
preface by Sir William Osler introduces the 
isserting on the first page that professorships on tke 
subject have been established in English universities, 
and on the second page that “there is not in this 
country a single chair of the history of medicine.”’ 
The Fitzpatrick lectureship on the history of medicine 
in the Royal College of Physicians of London is men- 
tioned, but Sir William Osler fails to perceive that 
it was established with the obvious intention that the 
lecturer should always be a physician learned in 
medicine, as well as in the part of its history which 
might select for his lectures. The courses which 
have been delivered during the past nine years by 
three members of the University of Oxford and two 
of the University of Cambridge have shown the use- 
fulness of such a provision. They have been worthy 
examples of the same school as ‘The History of 
Physick from the time of Galen to the beginning of 
the Sixteenth Century,’ written by Dr. John Freind 
in 1723, a book which is at once pleasant reading, 
sound medicine, and good history. 

The history of medicine as written by men ignorant 
of its practice and inexperienced in the observation of 
disease is rarely of the first order. Littré, whose 
writings are a valuable contribution to medical history, 
is no example to the contrary, for he had completed 
his medical education and had meditated deeply on all 
he had seen in the wards, though, in consequence of 
his poverty, he did not actually take a medical degree. 
It is the fact that the late Dr. J. F. Payne was a 
physician of wide attainments in his profession, as 
well as a scholar deeply read in medical books, 
which makes his writings such valuable contributions 
to the history of medicine. Van Swieten was the 
chief physician of Vienna, and his commentaries on 
the aphorisms of Boerhaave contain a better history 
of the growth of the knowledge of disease up to about 
1760 than can easily be found anywhere else. If a 
medical faculty has not in it a physician willing to 
add to the history of medicine, his place can never be 
supplied by what this preface calls “archivists” and 
“backstairs men.” 

Prof. Neuburger’s first volume begins with primi- 
tive medicine as illustrated by the trephine holes in 
Neolithic skulls and by the proceedings of modern 
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ne 


Egyptians, 


He then gives some account of medicine 
among the Sumerians, Babylonians, and Assyrians, 
sufficient to show that scarcely anything is known of 
it. The next chapter, on the medicine of the ancient 
contains some fragments of 
information, but would have been more valuable had 
its statements been illustrated by descriptions of the 
actual specimens to be seen at Cairo and in other 
collections. The writings of Eliot Smith 


savages. 


interesting 


Egyptian 


are far more illuminating on the subject of the 
Egyptian knowledge of anatomy, pathology, and 


surgery. A chapter on the ancient Persians contains 

scarcely enough information to rouse curiosity. 
The well-known Ecclesiasticus on 

physician is quoted, and cannot be quoted too often, 


passage in the 


| but the medicine of the Old Testament is very im- 


| 


perfectly discussed. Robertson Smith’s acute remarks 
on the golden emerods and mice in relation to an early 
epidemic of plague, for example, are not mentioned. 
The medicine of Hindustan and that of the Chinese 
and Japanese are treated in two longer chapters, and 
the reader anxious for first-hand information then 
passes on with relief to medicine in classic antiquity, 
to the Homeric healing art, to the Greek physicians, 
theories, and medical schools, and to two interesting 
chapters on Hippocrates. Prof. Neuburger venerates 
the Father of Medicine, and says that he is 
‘Admired by all, really understood by few, imitated 
hv many, equalled by none; he was the master of 
medicine for all time.” 

Wh2n it is remembered that the Hippocratic school 
practised, as indeed is well described in this book, 
palpation and auscultation, it is scarcely correct to 
say that ‘‘ Prognosis gives to the mental attitude of 
colouring, and 
though, 


the Hippocratist its characteristic 
leaves diagnosis far behind it in importance, 


of course, it is true that the Hippocratic view of 


” 


| prognosis required the practice of an almost hourly 


meditation on the course of the disease pari passu 
with observation of the symptoms. The transplanta- 
tion of Greek medicine to Rome, Asclepiades the 
friend of Cicero, as well as several later physicians 
and schools, are discussed. Galen is dealt with in a 
long chapter, and the general character of his writings 
is justly presented to the reader. It is certainly true 
that by him “special pathology is well represented, 
and in the chaff of irresponsible speculation there is 
hidden many a grain of genuine observation and sur- 
prisingly clear insight.” Medicine in the decline of 
antiquity is then described, with a somewhat dis- 
appointing chapter on Byzantine medicine and one on 
Arabic medicine, which adds little if anything to the 
account of the Arabian physicians published by Fer- 
dinand Wiistenfeld in 1840. The second volume is to 
deal with the medicine of the Renaissance and of 
modern times. 

The defect of the book is a desire to mention too 
many facts, with the result that few parts of the 
history are set forth at sufficient length to be clear 
or to be interesting. Prof. Neuburger’s style is often 
rhetorical, but he generally fails to excite in his 
reader a living interest in the men of whom he tells or 
in the books which he describes, and there is the more 
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serious defect that references and authorities are im- 
perfectly given, so that the work reads like a book 
meant to be used in cramming men for examinations 
and not like a real introduction to the subject. Dr. 
Ernest Playfair has performed the difficult task of 
translation admirably. 


HIGHER DYNAMICS FOR ENGINEERS. 

A Treatise on Dynamics, with Examples and Exer- 
cises. By Prof. A. Gray, F.R.S., and Dr. J. G. Gray. 
Pp. xvi+626. (London: Macmillan and Co., Ltd., 
1g1t.) Price tos. net. 

HE preface to this book states that it is inteaded 
“to provide a discussion of higher dynamics 
suitable to students of engineering, physics, or astro- 
nomy.” It is doubtful whether it would be a good 
book for intending students of astronomy, but it will 
be useful both to physicists and to students of applied 
mathematics as supplementing other treatises, and 
is an excellent book for an engineer whose mathe- 
matical equipment is sufficient to follow the reason- 
ing. 

Examples of problems which occur in engineering 
or are of special interest to engineers appear early, 
and continue right through the book; in addition to 
those included in the majority of treatises (including 
trajectories in resisting media) may be mentioned 
resistances of water to ships, steering of ships, brakes 
of trains, motion of wheeled vehicles, and dynamics 
of self-propelled vehicles. The conditions which con- 
tributed to the Salisbury accident of 1906 are fully 
dicussed, and although there is a misprint in the figure 
used in this discussion, and a misprint of tan-' for 
sin-', the results, both algebraic and arithmetic, are 
correct. The reasons why a blacksmith uses small 
and large hammers for different purposes (p. 399) do 
not appear in most treatises on dynamics! 

Although elementary dynamical questions like the 
above are cfearly and fully discussed, elliptic integrals 
are introduced where thought to be practically useful 
(as in the pendulum), and there is a clear and full 
discussion of three-dimensional rigid dynamical 
problems, mainly of a practical nature. The change 
in the ordinary figure (art. 9) by which the usual 
right-handed screw notation is made consistent with 
the traditional forms of Euler’s and kindred three- 
dimensional equations will commend itself equally to 
teachers and students of dynamics, though the figure 
might with advantage have been repeated in the later 
chapters. The principle of this article is claimed in 
the preface to be comparatively new, but seems not 
to differ from that practically used by the standard 
treatise of Routh. The principle is, however, ex- 
pressed clearly and made good use of in the chapter 
on gyrostats, which should be specially useful to 
engineering students as giving a clear and practical 
explanation of a subject generally regarded as diffi- 
cult. The discussions of gyrostatic control of the 
rolling of ships, the monorail, the gyrostatic action 
of turbine-driven steamers, and other questions are 
very full, while examples, such as those on self-steer- 
ing torpedoes and on the effect of the rotation of the 
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earth on the aiming of artillery, give practical 
illustrations of the value of the higher parts of the 
subject. The gyrostats in Thomson and Tait § 345, 
X., are reproduced, and partially discussed; but the 
discussion is not quite full enough, and it may be 
remarked that the azimuthal equilibrium in case 3 is 
said to be made stable by rotation, which is contrary 
to Thomson and Tait’s result, and seems to be in- 
correct. 

Lagrange’s equations, though foreshadowed early in 
the treatise (p. 112), are not introduced seriously until 
chapter x.; they might have been of assistance to 
students in the two preceding chapters, in which tops, 
gyrostats, motion about a point under no forces, and 
motion of hoops are discussed, but the authors cer- 
tainly do very well without the aid of these equations. 
Chapter x., which gives the transformations of Hamil- 
ton and Appell of the general equations, will be more 
useful to students of physics than to engineers or 
engineering students; but in all the rest of the book 
except in chapter v., which deals with orbits, the needs 
of engineering take a prominent place. Chapter v., 
which is presumably written for the astronomer, 
scarcely differs sufficiently from the traditional treat- 
ment to be of much use to him, although some little- 
known theorems by G. W. Hill and others are in- 
cluded in it. 

A rather easy chapter on some quite simple statical 
properties comes as a surprise at the end of the book, 
following the advanced chapters on rigid dynamics, 
and is scarcely in keeping with the character of what 
precedes. But the general arrangement and presenta- 
tion of the subject is likely to be most useful to all 
engineering students of sufficient mathematical capa- 
city, and to many students of physics and of applied 
mathematics. 

There are a few misprints, in addition to those 
noted above, but none which could not be readily 
corrected. A little revision of pp. 392 and 393, and 
a re-wording of the second line of p. 137 might be 
useful in subsequent editions. The results of the 
examples, so far as the reviewer has verified them, 
seem to be correct. 


APPLIED MICROBIOLOGY. 

Einfithrung in die Mykologie der Genussmittel und 
in die Gadrungsphysiologie. By Prof. Alex. Kosso- 
wicz. Pp. viiit211+2 plates. (Berlin: Gebriider 

Borntraeger, 1911.) Price 6 marks. 
HIS work, a companion volume to the author’s 
‘“Mycology of Foodstuffs,’ deals with those 
adjuncts of the table the use of which, although not 
strictly necessary, and classed, and for the most part 
taxed, as luxurious, has become so firmly established 
that few of us are sufficiently Spartan entirely to 
avoid it. Fermented beverages, both alcoholic and 
(reputedly) non-alcoholic, vinegar, mustard (of the 
French variety), vanilla. cocoa, coffee, tea, and the 
post-prandial cigar are all submitted to processes of 
fermentation at one stage or other of their progress 
towards that culmination of perfection which delights 
the connoisseur. It is with the organisms concerned, 
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ihe changes produced, and the diseases to be guarded 
.wainst in the subtle preparation of these different 
rticles of daily use that the author is concerned. 
The treatment of this varied assortment of subjects 
.s somewhat condensed, no doubt from limitations of 
ace, but the reader is supplied with a considerable 
mount of information about each, much of which is 
tremely interesting. In every case a useful outline 
the method of manufacture or preparation is given, 
all events as regards that stage of it in which 
rmentation is involved. 
The treatment of the various processes dependent 
1 alcoholic fermentation is too condensed to be 
ntirely satisfactory, although all the essential points 
re touched upon. A somewhat 
«mount of space is devoted to the discussion of the 
bios * question, which, however interesting in itself, 
is not of supreme technical importance. The fact, 
first observed by Wildiers, that yeast when inoculated 
in small amount into a synthetic medium fails to 
crow, was explained by him as due to the absence 
‘om such a medium of some specific material essential 
for yeast growth, and to this unknown substance he 
gave the name of bios. It is probable that the ex- 
planation advanced by Pringsheim, that yeast can 
only gradually adapt itself to the assimilation of the 
nitrogen of such media, is correct, although it seems 


disproportionate 


iso to be true that different yeasts possess very 
varving degrees of adaptability. In view of these 


facts it is remarkable that Pasteur was so successful 
in his classical experiments on the growth of yeast in 
simple media, and it has been suggested that this 
success was due to the presence of mycoderma in his 
the presence of this organism having been 
found to enable yeast to grow freely in media such as 
he employed. 

The function of fermentation processes in the pre- 
paration of alcoholic beverages and vinegar is, of 
course, the fundamental one of producing the essen- 
tial constituent—the alcohol or acetic acid—by 
biochemical change from the materials present in 
the liquid employed. When we turn to the other sub- 
stances on our list, however, this is found to be by 
no means the case. Coffee consists of seeds or beans 
which occur firmly embedded in an integument, the 
whole forming the fruit of the plant. The chief 
function of the fermentation in this case seems to be 
the loosening of this integument, so that the beans 
can readily be separated and dried, and this is effected 
hy the decomposition of a viscid layer immediately 
surrounding the seeds, an alcoholic fermentation of 
this material occurring first, and being followed by 

stage in which acetic acid is produced, a consider- 
ble rise of temperature accompanying the change. 

Black tea and tobacco, on the other hand, are sub- 
mitted to processes of fermentation the object of which 
is the attainment of the flavour and aroma upon which 
heir value depends. In both opinions are 
livided as to the exact nature of the process. On one 

ind it is maintained that micro-organisms are essen- 
ial agents and it has even been proposed to impart 
he aroma of the finer qualities of tobacco to inferior 
material by inoculation with the appropriate organ- 
isms. On the other hand it is contended that the 
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veast, 


cases 


change is enzymic, due to the decomposition of gluco- 
sides and to oxidation processes, although it is ad- 
mitted that and may have 
some secondary and minor effect on the result. In 
the 
relative share of plant enzymes and extraneous organ- 
the which the 
submitted, and which results in a dry bean of good 
flavour and colour. 

The preparation of mustard has been specially in- 
vestigated by the author. 
and 


organisms are present 


the case of cocoa, too, some doubt exists as to 


isms in fermentation to beans are 


A mixture of ground white 


black mustard seeds (respectively containing 


sinalbin and sinigrin) is treated with 2°5 per cent. 
acetic acid, along with salt and a mixture of spices. 
The chief change which occurs is the decomposition 
of the glucosides with the liberation of the mustard 
oils. The mass is then left for a few days, ground 
and_ bottled. the mustard 
remarkably resistant to the attack of most bacteria 
and the mustard oils are strong inhibitants of bacterial 
growth, although powerful 
septics, it might be thought that mustard would be 
free from liability to bacterial ‘disease. This is, 
however, the and the isolated 
two species of sporing bacteria (B. 


Since glucosides of are 


not particularly anti- 


not case, author has 
sinapivorax and 
B. sinapivagus) which are capable of decomposing the 
evolution of gas, 
and occasionally cause serious loss to the 
turer. The book, which, as will be seen, deals with 
an extremely interesting subject, is provided with a 
good index and bibliography, and is adequately illus- 
trated. A. HARDEN. 


mustard glucosides, in one case with 
manufac- 


SOME RECENT WORKS ON MATHEMATICS. 
(1) Lehrbuch Mathematik fiir Studierende der 
Naturwissenschaften und der Technik: Einfiihrung 
in die Differential- und Integralrechnung und in 
die analytische Geometrie. By Prof. G. Scheffers. 
Zweite Auflage. Pp. vili+ 732. Veit and 
Co.,. 1971.) Price 
(2) Die Integralgleichungen und ihre Anwendungen 
in der mathematischen Physik. By Adolf Kneser. 
Pp. vilit243. (Braunschweig: Fr. 


der 


(Leipzig : 
18 marks. 


Vieweg und 


Sohn, 1911.) Price 6 marks. 
(3) Untersuchungen tiber Oszillationstheoreme. By 
Dr. phil. Otto Haupt. Pp. 50. (Leipzig and 


Berlin: B. G. Teubner, 1911.) Price 2 marks. 


(4) Die partiellen Differentialgleichungen der mathe- 
matischen Physik, nach Riemann’s Vorlesungen in 
bearbeitet. By Prof. Heinrich 


fiinfter Auflage 


Weber.  Erster Band. Pp. xviii+528.  Zweiter 
Band. Pp. xiv+575. (Braunschweig: F. Vieweg 


Price 12 and 15 marks. 

(5) The Dynamical Theory of Sound. By Prof. 
Horace Lamb, F.R.S. Pp. viiit+303. (London : 
Edward Arnold, 1910.) Price 6d. net. 


und Sohn, 1910, 1912.) 


I2S. 


(6) A Logical Notation for Mathematics. By Robert 
T. A. Innes. Pp. 3. (Cape Town: S.A. Associa- 


tion for the Advancement of Science, 1911.) 

(7) Vorlesungen tiber Variationsrechnung. By Prof. 
Oskar Bolza. In drei Lieferungen. Pp. iv+iv+ 
x+706+10. (Leipzig and Berlin: B. G. Teubner 
1908-9. ) 


Price 19 marks. 
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(8) Die Prinsipien der Mechanik fiir eine oder 
mehrere von den réumlichen Koordinaten und der 
Zeit abhdngige Variabeln, II. By Leo Konigs- 
berger. Pp. 24. (Heidelberg: Carl Winter, 1911.) 

(9) Theoretische Mechanik. By Prof. R. Marcolongo. 
Autorisierte deutsche Bearbeitung. By Prof. H. E. 
Timerding. Erster Band, Kinematik und Statik. 
Pp. viii+346. (Leipzig and Berlin: B. G. Teubner, 
1911.) Price 10 marks. 

(10) Sur la notion de Courbure, et sur quelques points 
de Geométrie infinitésimale non euclidienne. By 
C. Cailler (Mémoires de la Société physique et 
d’Histoire naturelle de Genéve xxxvii, 2.) Pp. 62. 
(Genéve: Georg et Cie., 1911.) Price 5 francs. 

(11) Proceedings of the London Mathematical Society. 
Second series. Vol. ix. Pp. xvi+489. (London: 
Francis Hodgson, 1911.) 

(12) Bulletin of the Calcutta Mathematical Society. 
Vol. i., No. 3 (October, 1909). Pp. 70. (Calcutta: 
Mathematical Society, Senate House, Calcutta, 
1911.) Price 10 rupees per year. 

(13) Revista de la Sociedad mateméatica espanola, 1-5 
(Mayo-Diciembre, 1911). Pp. 40-76. (Madrid: 
Dr. José Nungot, Universidad Central, 1911.) 


NE of the most important facts which modern 

mathematicians now realise is that the prin- 
ciples of the differential and integral calculus can be 
taught to beginners by simple methods involving only 
a knowledge of the rudiments of algebra, and later 
on of trigonometry. There are not many teachers 
still in the dark on these points, though a remarkable 
exception occurred recently when an anonymous 
author wrote a book intended to show that certain 
fools called mathematicians had made the calculus 
unnecessarily hard, and proved his point, not in the 
way he probably contemplated, but by establishing the 
fundamental formule with a wasteful luxuriance of 
infinite series and disregard of small quantities which 
would have formed a more fitting subject for a book 
entitled ‘“‘Calculus Made Difficult.”” The change has 
been marked in England by the appearance of a flood 
of school calculuses, reminding one of the former flood 
of school geometries. 

(1) In these circumstances English teachers will 
derive considerable interest from studying the elemen- 
tary but rigorous treatment of the subject in Dr. 
Scheffer’s Lehrbuch der Mathematik.’’ The first 
chapter introduces the are or radian measure of 
angles, and deals with functions in general. It opens 
with a careful comparison of the uses of graphic 
and analytical methods of solution, which should be 
a lesson to those teachers who try to hide up the 
shortcomings of constructive geometry by making 
their pupils use hard pencils. The notion of a differ- 
ential coefficient is introduced in the first instance by 
consideration of linear and quadratic functions. Then 
follow the formulz for algebraic functions deduced 
from the sum and product rules, and the rule for 
functions of functions, which is here enunciated as 
the chain rule. Differentiation of a power is deduced 


from the product rule by mathematical induction, as | 


it should be, the use of the binomial theorem being 
avoided. The elements of the integral calculus are 
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treated next, and it is only after this that the notion 
of a natural logarithm is shown to follow directly 
from the calculus, exponential functions being taken 
in the succeeding chapter, and trigonometric functions 
coming next. The chapter dealing with these contains 
a synopsis of trigonometry. For English readers the 
hyperbolic notation (‘‘fin, co,’ printed in German 
type) is perhaps inconvenient. Then follow succes- 
sive differentiation, maxima and minima, curvature 
and evolutes, particle dynamics, Lagrange’s and Tay- 
lor’s formulz, miscellaneous methods of integration, 
Fourier’s series, and partial differentiation. At the 
end is a useful collection of tables and integration 
formule. A large number of applications are given 
in the form of examples, some completely worked out, 
others left to the reader. 

It need scarcely be pointed out that no two writers 
would agree as to what should be included in a book 
of this kind, and what should be omitted. On the 
whole, this book tends on the side of thoroughness, 
rigorous development, and careful discussion of points 
of detail, notably in dealing with such matters as con- 
tinuity. Possibly there may be few students of physics 
in this country who do not have to skip over and take 
for granted some of the arguments. But in such 
matters as order of treatment and rendering the sub- 
ject independent of an extensive previous knowledg« 
of algebra and geometry, the book pretty nearly 
reaches the goal towards which modern teachers have 
been striving. 

The influence of pure mathematics on the progress 
of mathematical physics is well shown by the next 
group of books under review. The partial differential 
equations of physical problems have received so much 
attention at the hands of both mathematicians and 
physicists that we had begun to think that their study 
had reached a stage of finality in which nothing 
further of importance remained to be done. But 
during the last ten years harmonic analysis has been 
completely revolutionised by the development of the 
theory of integral equations, which places a new and 
powerful weapon in the hands of the applied mathe- 
matician. This modern theory traces its origin back 
to Fredholm’s paper of 1900 on Dirichlet’s problem, 
and the most important subsequent works are those 
due to Stekloff, Hilbert, and Schmidt; in particular 
Hilbert’s ‘‘ Foundations of a General Theory of Linear 
Integral Equations.” 

(2) Dr. Kneser’s contribution to the new subject 
is exactly described by the following notice of the 
publishers :— 

‘The present work develops the theory of integral 
equations not from the starting point of analytical 
generalities but from the theory of heat-conduction, 
of free and forced oscillations and of the potential. 
The author thus hopes to meet the requirements ot 
those mathematicians and physicists who wish to 
apply the new analytical method to concrete ques- 
tions.” 

Now, in endeavouring to get the whole hang of th: 
problem, so to speak, condensed in a nutshell, or, in 
other words, to find out what the investigations ar 
driving at, and to put the matter in a form in which 
it could be explained to a pupil in ten minutes, th: 
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present reviewer encountered a slight difficulty at the 
outset. 

Dr. Kneser starts with the problem of linear con- 
duction of heat, but the reduction to an integral 
equation depends essentially on the introduction of 
Green’s function. Now we have always regarded 
Green’s function as connected with the problem of 
the potential; and, further, most elementary English 
books on analytical statics get no further than explain- 
ing Green’s theorem, and possibly stating Green’s 
problem, but not defining Green’s function. The 
necessary light was thrown on the subject by referring 
io p. 241 of Weber’s treatise reviewed below, which 
not only gives, for the problem of the potential, the 
definition of Green’s function, but shows, further, how 
this leads at once to an integral equation for the 
potential of a given distribution subject to given 
houndary conditions. In the case of the potential due 
to fixed charges, this integral equation, of course, 
degenerates into an ordinary integration formula. 

In heat conduction and allied problems Green’s 
function between two points, P and O, might be de- 
fined the temperature or potential function at 
one point due to a unit source, at the other sub- 
ject to the given boundary conditions. This function 
is the nucleus or kernel (Kern) of the integral 
equation, i.e. the factor which multiplies the un- 
known variable under the sign of integration. 

After heat conduction in one dimension, Dr. Kneser 
applies the method to the problem of small oscilla- 
tions, Sturm-Liouville’s functions, and problems in 
two or three dimensions, the remaining sections being 
devoted to the existence theorem, Dirichlet’s problem, 
and Fredholm’s series. 

(3) A closely allied line of investigation is de- 
veloped in Dr. Haupt’s pamphlet on ‘“ Oscillation- 
theorems,’’ which is divided into two parts, the first 
dealing with the general linear homogeneous differ- 
ential equation of the second order containing an 
arbitrary parameter in its undifferentiated coefficient, 
while the second deals with the special differential 
equation of the fourth order, in which the second 
differential coefficient of a multiple of the second 
differential coefficient of the dependent variable is pro- 
portional to a multiple of the variable itself, the multi- 
pliers being functions of the independent variable. It 
is largely a development of Hilbert’s work on integral 
equations, and deals in particular largely with the 
conditions under which such differential equations 
may lead to a ‘‘Green’s system,’’ and the correspond- 
ing forms of the boundary conditions. 

(4) That integral equations are destined to play an 
important part in the formal treatment of mathe- 
matical physics is now evident. It does not appear, 
however, probable that they will at present supersede 
the use of harmonic analysis for purposes of calcula- 
tion. In bringing out a fifth edition of his “‘ Partial 
Differential Equations based on Riemann’s L.ec- 
tures,” Prof. Weber plainly states at the outset that 
he has not been able to rewrite the book on the lines 
of recent researches, partly owing to want of time 
and energy, and also partly on the ground that the 
subject is now in a transient stage, in which further 


as 


developments may be expected every day, so that if 
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whole book 
In addition to the theory 
of integral equations, a second line of recent develop- 
ment has grown up in the study of the principle of 
relativity. 

In these circumstances Prof. Weber has adopted 
the most desirable course, namely, to introduce refer- 
ences to this recent work into the text at suitable 
places, and his book still constitutes as good an intro- 
duction to the study of mathematical physics as could 
well be written. Although the book has more and 
more become the work of Weber himself, he still 
desires to pepetuate the name of Riemann as having 
sown the seed from which this large tree has grown 
up. 

The second volume has only just appeared. It 
deals with the theory of certain differential equations, 
heat-conduction, elasticity, theory of vibrations of 
strings, and membranes, electric oscillations, and 
hydrodynamics. 

We have referred to the unsuitability, for English 
readers, of the German hyperbolic notation, but a 
greater difficulty is introduced into these German 
treatises by the use of a single integral sign to denote 
surface and volume integrals. It certainly adds con- 
siderably to clearness of exposition to use double and 
triple integral signs in these cases. Of course, this 
method is illogical as practised in this country, where 
a triple sign of integration is often followed by a 
single differential. The correct plan in such cases 
is to denote surface and volume differentials by d*S 
and d*V instead of dS and dV, and it is much to be 
wished that this were always done. 

(5) The somewhat brief discussion of vibrations in 
the last-named treatise is a reminder that, unfor- 
tunately, a review of Prof. Horace Lamb’s 
‘*Dynamical Theory of Sound” has been unavoidably 
delayed for an inordinate time. The subject is one 
which lends itself to treatment in three ways; by 
the publication of memoirs on specialised researches, 
by the production of a treatise even larger and more 
exhaustive than Lord Rayleigh’s three volumes, and 
by the compilation of an introductory treatise in which 
the most important fundamental principles are dealt 
with concisely, over-elaboration being avoided. Prof. 
Lamb has chosen the last alternative, and has thus 
book which should be of great use to 

applied mathematics, physics, and 


an attempt were made to start afresh, the 
would soon be out of date. 


produced a 
students of 
acoustics. 
This aim at brevity necessitates the omission of 
details of long analytical investigations, the results 
of which are stated without proof; for example, under 
Fourier’s series no attempt is made to reproduce the 
existing literature relating to its convergency, and the 
theory of vibrating systems in general is discussed 
briefly without reference to more than a statement of 
results in connection with transformation to normal 


coordinates. The various chapters following the in- 


troduction deal with general theories of vibration, 
strings, Fourier’s theorem, bars, membranes and 


plates, plane and spherical sound waves, generation 
and diffraction of waves, pipes and resonators, and 
physiological acoustics, the last-named chapter being 
a summary of a branch of acoustics falling outside 


| 
] 
} 
| 


582 NATURE 


4 


[FEBRUARY 29, 


the genera! scope of the book. It is probable that 
the average student would do better to follow a course 
of this kind, and then single out some subject for 
specialised studv rather than to spend time on repro- 
ducing analytical investigations about the truth of 
which no doubt exists. 

We notice that both Weber and Lamb assume that 
in a membrane the stress is the same in all directions 
—in other words, isotropic. Is this necessary? 
Analytically speaking, if the stress is homogeneous 
but not isotropic the membrane can _ be_ projected 
orthogonally into one in isotropic stress; on the other 
hand, it is fairly certain that in an actual membrane, 
such as that of a concert drum, it is very difficult 
to adjust the tension round the boundary so as to 
make the stresses either homogeneous or isotropic. 
A material membrane probably differs in its physical 
properties from the ideal membrane (Lamb, p. 189) 
to the same extent that the substance of which it is 
composed differs from a fluid. If this view is not 
correct further discussion is needed. 

(6) Reference to notation under (4) leads us to Mr. 
Robert Innes’s short Cape Town note, in which he 
recommends the use of small letters, Roman, italic, 
Clarendon, and Greek for symbols of quantity, and 
capital letters for symbols of operations, such as S for 
sine, D for differential coefficient. He does not tell 
us what he would do with separate differentials. In 
view of the fact that after these many years we still 
have to write cosec x for what is logically sin-'x, 
and that a Frenchman or German cannot say such a 
number as 394 in the form in which it is written, it is 
not much use suggesting reforms, except in notation 
the use of which is very limited. 

(7) In a review like the present, it would be impos- 
sible to enter into a detailed criticism of the German 
edition of Dr. Oskar Bolza’s ‘Lectures on the Cal- 
culus of Variations." While based on his American 
work bearing the same title, these three volumes aim 
at a more comprehensive treatment of the subject; at 
the same time, the author does not claim to have 
exhausted the theory even in the seven hundred 
pages which he has devoted to it. What he has 
rather aimed at has been to give a fairly elementary 
cutline of the main principles of the calculus of 
variations, together with a more detailed treatment 
of its modern developments. The author’s claim to 
have clearly expounded the fundamental definitions 
and methods, with the assistance of suitable geo- 
metrical and other illustrations, is fully justified by a 
survey of the contents. At present there are only a 
few people in England who study calculus of varia- 
tions, and it is to be hoped that the subject will 
become more popular in the future in view of its 
important applications to physical problems. “ Differ- 
entiation of an integral,’ which leads directly to 
“variation of an integral,” is really one of the easiest 
things in the calculus to treat in an elementary way, 
and there can be no excuse for keeping this study, 
so to speak, under lock and key, only to be shown 
to students on rare occasions. The student of physics 
who goes no further than the first chapter of this 


| many recent papers that have appeared. 
| a paper in 


the principle of least action, which will do him far 
more good than letting x equal a function of f, 9, and 
¢, and writing out by heart a proof of these equations 
involving some juggling with differential coefficients 
the physical interpretation of which is not obvious. 
On the other hand, the need for an exposition oi 
modern developments of the subject is shown by th: 
For example, 
German on the invariant form ot 
the second variation of a double integral is contributed 
to the Proceedings of the Tokyo Mathematical and 
Physical Society for September, 1911, by M. Fuji- 


| Wara, 


(8) Closely allied, as leading to a generalised form 


| of the principle of least action, are Prof. Konigs- 


| 


berger’s papers on the principles of mechanics for ons 
or more dependent variables, of which the second 
part has reached us. 

(g) An examination of the contents of ‘* Theoretisch: 
Mechanik ’’ leads to the impression that Dr. Timer- 
ding showed want of judgment in undertaking the 


| translation into German of a book like that of Marco- 


| longo’s. 


It is known that Profs. Marcolongo and 
Burali Forti have been engaged in drawing up «a 


| report on vector notations, as to the value of which 


book will be able to obtain a proof of Lagrange’s © 


equations of motion, together with a knowledge of 
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considerable differences of opinion exist. We should 
not, however, take any exception to the book on this 
ground; but when we find in the second chapter 
difficult theorems in potential analysis, such as Stokes’s 
and Green’s theorems, and Poinsot’s construction for 
the motion of a rigid body under no _ forces in 
chapter vii., while it is not until much later on that 
the author deals with such elementary notions as the 
parallelogram of forces, the principle of the lever, 
equilibrium on an inclined plane, and the principle of 
Archimedes, the book may fairly be regarded as afford- 
ing a lesson as to how mechanics should not be 
taught. It forms a striking contrast to the clear and 
practical exposition of advanced dynamics contained 
in Webster’s book, published by the same firm. It is 
becoming more and more recognised every day that 
the study of mechanics should be approached by be- 
ginners from the experimental side, and for this pur- 
pose elementary statics and hydrostatics form the best 
starting point. With such a preparation, a pupil may 
be able in time to grasp the nature and use of vector 
analysis, but to start him, as this book does, at the 
wrong end would be fatal. 

(10) In his paper on curvature, Prof. Cailler 
has set before himself the task of formulating a 
theory of curvature of a sufficiently comprehensiv: 
character to cover the two cases of Riemann’s anJ 
Lobatschewski’s non-Euclidean geometries. To do 
this he has found it necessary to start with an alg:- 
braic definition of curvature based on considerations 
of kinematic geometry, and while admitting that some 
of the notions in his paper are of a somewhat abstract 
character, Prof. Cailler claims that the nature of the 
problem and the differences existing between the 
various kinds of space to which it reters render such % 
treatment necessary if it is to possess the required 
degree of generality. 

(11) The volume of the London Proceedings before 
us continues to afford evidence of the good worls th:t 
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is being done by those English mathematicians who, 
by denying themselves the luxuries of life, or other- 
wise, are able to give time and thought to original 
work. Applied mathematics is only represented by 
Dr. Nicholson’s paper on scattering of light by a con- 
ducting sphere, and Mr. F. B. Pidduck’s note 
stability of rotating shafts. The most substantial con- 
ribution to pure mathematics is Dr. W. H. Young’s 
series of seven papers dealing with various points 
egarding the foundations of the differential and 
integral calculus. At a time when the teaching of this 
subject to elementary classes is receiving so much 
ittention, it is most fortunate that our country has 
en able to produce a mathematician like Dr. Young, 
who is underpinning this structure with a foundation 
rigorous reasoning. 


on 


For example, one paper is 
called **A Note on the Property of Being a Differ- 
ential Coefficient,” while in another paper on ‘A 
New Method in the Theory of Integration,” the author 
proves a number of interesting results, such as that 
‘an upper-upper-lower-upper (lower-lower-upper-lower) 
-emi-continuous function is upper-lower-upper 
(lower-upper-lower) semi-continuous function.”’ 
Lieut.-Colonel Allan Cunningham writes * An 8-vic, 
16-ic, . . . , Residuacity,”” while it may be desirable 
to explain that Mr. G. T. Bennett’s note on ‘* The 
Double Six” refers to certain lines associated with 
quadric and cubic surfaces. We have one fault to 
find with the binding; the top edges of the pages are 
cut, but the outside edges are left rough, and are 
very uneven, consequently the pages soon get to look 
untidy; and, furthermore, the book always opens at 
certain pages and never can be opened at others. 
One cannot, however, help regretting that there 
are probably many hundreds of persons in this country 
engaged in teaching mathematics who are ignorant 
of the very existence of these Proceedings. It would 
be a great advantage in this respect if the London 
Mathematical Society and the Mathematical Associa- 
tion could be amalgamated so that the educational 
and ‘original work’ aspects of mathematics could 


be brought into closer touch with each other, as 
appears to be done in the American Mathematical 


Society. A very similar fusion of theoretical and prac- 
tical interests has just been effected in the Aéronautical 
Society. 

(12) One thing further is needed, namely, 
the publication of a summary of current mathematical 
literature, with abstracts of the principal papers. This 
is furnished by the Bulletin of the Calcutta Mathe- 
matical Society, which, in addition to original papers 
by Cullis and Mukhopadhyaya, contains a summary 
of the principal mathematical journals, reviews, lists 
of papers under ‘Societies and Academies,” ‘* Notes 
and News,’’ Publications,” and an obituary 
notice of Prof. Simon Newcomb. 

Assuming that the Calcutta society is sufficiently 
powerful efficiently to continue the publication of these 
notes and abstracts, it is surely somewhat humiliating 
to think that the mathematicians of a Western civilisa- 
tion should have to send to Calcutta for a list of the 
papers which they themselves have written. But as 

is stated that the Bulletin will appear four times 
i vear, while the number before us for October, 1900, 
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bears the date of printing 1911, and was only received 
for review on October 14 last, we have some fears 
lest the Calcutta mathematicians 
have undertaken may have proved too heavy for them. 


task which these 
If so, we hope that European mathematicians will 
take steps to ensure the continuation of a chronicle 
which is unique of its kind. 

(13) Although it has been mentioned in the ** Notes” 
column of a previous issue of Nature, the Spanish 
society’s Revista’? may with advantage be referred 
to in this connection as showing that Spain has ob- 
tained an amalgamation between theory and _ practice 
of the kind which we in England have hitherto failed 
to attain. On the theoretical have papers 
on such questions as summation of series, polygonal 
numbers, generalisation of the nine-point circle, 
meridian arcs, and equilibrium of a moving chain 
(the figures, however, show the rubber belt of the 
barber’s hair-brushing machine and 
the moving in the the 
belt). On the more popular side we have biographies 
of Fermat, Nunez, Benaflah, and Siliceo, a history 
of Spanish mathematics, reviews, notes and news, 
and notes and queries columns. In addition, the 
society is drawing up a vocabulary of Spanish mathe- 
We this review 
than by quoting an extract from the article, ‘* Sursum 
corda,”’ by Captain Duran Loriga, on the functions of 
the newly founded society, in which he says, ‘ The 
first which imposes itself is to create a mathematical 
atmosphere (ambiente matemdtico), in particular to 
the whole that without that great 
science it would be impossible to approach the study 
of natural and physical sciences, which daily tend 
more and more to assume a mathematical form.”’ 

This quotation is not the only or even the most 
powerful argument in Captain Loriga’s article, which 
further refers to the epoch-making discoveries of Abel 
(who lived and died in great poverty), Kowalewski, 
and others, and their influence the 
applied science. But his an 
matematico ’’ should be kept prominently in mind by 
all mathematicians who are able and willing to take 
part in the campaign which in our country requires 
to be waged against ‘‘England’s neglect of mathe- 
matics.” 


side we 


upside down, 


wheel opposite sense to 


matical terms. cannot better close 


convince world 


on progress of 


notion of ‘* ambiente 


This campaign can only be successful if 
everyone who is interested in the progress of pure 
science lends a helping hand. If they will not, then 
we must let the coming generation make the best it 
can of the knowledge which it has inherited from 
its forerunners, and leave posterity to fend for itself. 


G. H. Bryan. 
OUR BOOK SHELF. 
The Principle of Individuality and Value. The 


Gifford Lectures for 1911, delivered in Edinburgh 
University, by Dr. B. Bosanquet. Pp. xxxvii+4og. 


(London: Macmillan and Co., Ltd., 1912.) Price 
Tos. net. 
THis may be described as a reply to the critics of 


Absolutism, mainly, of course, the late Prof. James. 
Dr. Bosanquet is always as readable as the difficulty 
of his subject permits, and his rejoinders are always 
moderate and courteous. The reader feels that the 
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author is really seeking the truth, | and not a mere 
gladiatorial victory or scoring of points. — 

The section most interesting to scientific workers 
is that in which the author discusses vitalism and the 
relation of mind to body. Quoting Bergson, Ward, 
and Taylor, he expresses disapprobation of the theory 
of “* guidance.” On this theory, mind and its world, 
choice and action, become ‘“‘utterly discontinuous.” 
The choosing unit or element is not a system of the 
contents dealt with by choice. The “plan” is brought 
to the material; it is not in it or elicited from it. 
The view in question is a survival in principle of the 
notion of matter plus miracle—the attitude of common 
external teleology (p. 205 and foll.). Moreover, there 
is the difficulty about energy. The guidance theory 
tries to shade this down by analogies such as the 
trigger, the ball or water-drop on a high divide, or 
the spark which explodes the gas in a gas-engine. 
In these cases a small variation in energy-expenditure 
may cause huge differences in result. But some ex- 
penditure there must be. On the analogy, the mind 
must furnish energy without participation of the body. 
“Views of this type only escape manifest conflict with 
common sense by restricting the amount of energy 
so furnished to an amount below the possibility of 
measurement” (xxvi.). 

Many readers who have studied with interest and 
admiration the writings of Driesch, Bergson, and 
Lodge on this point will feel that Dr. Bosanquet’s objec- 
tion is a formidable one; as is also his criticism of 
Prof. Bergson’s startling contention that contempla- 
tive and motor memory are radically different, the 
former being independent of brain. It is true that 
these are matters of science, and philosophers must 
tread warily in the foreign territory; but their outlook 
is wider—though with less perception of detail near at 
hand—and their criticism is to be desired and welcomed. 


A Nature Calendar. By Gilbert White. Edited and 
with an introduction by Wilfred Mark Webb. Pp. 
xii+62+xiii-xx. (London: The Selborne Society, 
1911.) Price 25s. net. 

Tuis beautiful facsimile, published by the Selborne 

Society, reproduces a record for the year 1766 of 

botanical observations made chiefly at Selborne, with 

an occasional note on birds or insects. This record, 
of which the MS. is in the possession of Mr. Webb, 
has never been before published, and is not to be 
confused with the so-called ‘‘ Naturalist’s Calendar,” 
often printed at the end of the ‘‘ Natural History of 

Selborne.” The printing, paper, and binding of this 

large volume are all admirable, and the brief intro- 

duction is adequate; it is a superb volume to lie on a 

drawing-room table and be admired by the chance 

visitor, who will, it may be hoped, at least be struck 
by the strong, firm, and legible handwriting of the 
famous naturalist. White himself would be amazed 
at the magnificent dress in which his humble notes 
were destined eventually to appear; no man could 
know better than he that in no sense whatever could 
they form even the material for a book. Yet Mr. 
Webb claims that ‘‘ now after an interval of a hundred 
and twenty-three years a second book makes its ap- 
pearance in the shape of the present volume.”” White 
published but one book, and that an incomparable 
one. Mr. Webb publishes for him a second one, under 
the auspices of the Selborne Society. Making all 
allowance for enthusiasm, and for the carefulness of 
the editing (of which the excellent index is perhaps 
the best part), those who know how real books can 
only be built up on a foundation of lengthy studies, 
and how unwilling an author is to have such studies 
exposed to the gaze of the curious, will feel some 
regret that this rather meagre diary should have been 
thus magnificently produced. W. W. F. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Contour Diagrams of Human Crania. 


Has not Prof. D’Arcy Thompson got over the ‘ lack 
of fixity and precision’’ in the individual judgment in- 
volved in superposing two cranial contours by selecting, 
quite arbitrarily, the vertical axis of the transverse section 
as the length to be equalised in all such sections? May 
I suggest that he should try equalising his auricular 
distances, and taking his percentage differences on the 
vertical ordinates? 1 fancy he will then find that the 
differences in form of two skulls will not even be empha- 
sised at the same places as on his arbitrary scheme. 

Again, in the case of the sagittal section, there are at 
least half-a-dozen fundamental lines any one of which 
might find justification in individual judgment as a 
standard for equalising size. A mathematician would 
probably object to equalising any lines at all, but would 
magnify up all his sections to be of equal area. He would 
then be certain that the total area intercepted between his 
superposed contours—however placed—was zero. This 
would certainly mean that on any reasonable superposition 
the contours would be very close together. In such case 
for the transverse section, we should all probably super- 
pose the median lines, but, again, whether we should put 
the vertex on the vertex, or the auricular line on -the 
auricular line, or superpose neither, would be matter for 
discussion, if not for individual judgment. The width of 
individual judgment allowed in the case of the sagittal 
section, having regard to such standard lines as either the 
““horizontal plane ’’ provides or as join nasion, bregma, 
lambda, inion, opisthion, and basion, is so great that 
Prof. D’Arcy Thompson’s method would require a cranio- 
logical concordat before it could be put into practical form, 
even supposing we could agree on what should in this cas 
be the area ’’ of the section. 


Still another group of investigators might consider it 
desirable to equalise, before superposition, not any 
arbitrary lines or much more definite areas, but the 
volumes of the two type crania as determined, say, by 
| average capacities or by the product, perhaps, of three 
| arbitrary diameters. Be this as it may, either an cqualisa- 
| 


| tion of areas or of volumes seems to me a more reason- 
able preliminary to comparison of form than any equalisa- 
tion of an arbitrary line. Yet such equalisations will alse 
leave a ‘‘ lack of fixity and precision ’’ in our results. We 
wish to test how far our contours are similar and similarly 
placed curves; we ought to bring something approaching 
a ‘‘centre of similitude ’’ into superposition in both con- 
tours; the orientation in the case of the transverse and 
horizontal sections will present no difficulty—in the case 
of the sagittal it is much more questionable. The mathe- 
matician would possibly select as his centres for testing 
similitude the centroids of either the contours or of their 
areas—if he were equalising areas, probably the latter. 

I would therefore suggest as a method to be compared 
with Prof. D’Arcy Thompson’s results, say, in the first 
place, for the transverse contours :—(1) the equalisation of 
areas; (2) the superposition of centroids of areas; (3) the 
orientation by parallelism of median lines; (4) the com- 
parison along rays through this centroid. Thus the con- 
tours themselves would be directly compared, and not 
auxiliary curves. Lastly, if the superposed contours be 
divided into equal angular elements a, and v be the mid- 
distance of any element of the first contour from the 
common centroid, v’ the distance along the same ray to 
the compared contour, then 


where S denotes a summation for every element, would 
be a fit measure of the degree of resemblance. 

Possibly some mathematician may be willing to under- 
take the general theorem: Given two oval curves, the 
shape of which must not be changed (but size is change- 


| 
| 
i 
j 
I 
1 
< 
4 
\ 
u 
p 
t! 
P 
P 
P 
tl 
tl 
j 
re 
st 
| 
di 
by 
| to 


FEBRUARY 29, 1912] 


NATURE 58 


ible), find a good measure of their degree of similitude 
with a given orientation. 

The problem is one over which the late Sir Francis 
Galton was at times much exercised when discussing the 
resemblance of portraits of the silhouette type. It was 
further considered very fully when the proposal to pre- 
pare average or type cranial contours was originally dis- 
ussed in the Biometric Laboratory some five or six years 
igo. Prof. D’Arcy Thompson’s scheme is suggestive, but 
it is very far from unique. I feel doubtful whether any 
scheme for all these contours could possibly be other than 
conventional, but I suggest that, even for a good con- 
ventional scheme to be reached, we must have further 
knowledge of the mathematics of the subject, i.e. we 
want to study measures of the similarity or dissimilarity 
of what we may perhaps call ‘‘ resemblant contours.”’ 

PEARSON. 

Biometric Laboratory, London, February 11. 

The Mnemic Theory of Heredity. 

Ir it were explained clearly in what respects an 
‘acquired ’’ character is more acquired and less innate, 
germinal, and inherited than an inborn trait, a real 
service would be rendered to science, and, possibly, a 
ontroversy which at present seems interminable might be 
ended. A unicellular organism distributes itself between 
its daughter-cells. Here, obviously, there is actual inherit- 
ance; and, if the acquirements of the parents persist in 
the offspring, there is inheritance of acquirements. But a 
multicellular organism does not distribute itself. It is a 
ell-community, and, so far as is known, offspring are 
derived not from it as a whole, but from particular 
members of it—the germ-cells. There is thus no inherit- 
ance from the ‘* parent ’’ in the sense that there is inherit- 
among unicellular types. For example, the child 
does not inherit the parent’s nose, leaving the parent 
derelict. The latter keeps the whole of his nose for him- 


ance 


germ-cell is a bundle of potentialities for develop- 
ment. It develops into an animal or plant of the species 
whence it is derived under the influence of various stimuli 
food, temperature, light, moisture, internal secretions, 
injury, and the like. Thus in man one kind of 
stimulus causes a hand to develop, another a scar, a third 
a use-callosity. Nothing develops in the individual, nothing 
can develop, unless both the potentiality and the appro- 
priate stimulus are present. All kinds of potentialities are 
equally products of evolution, and are equally rooted in 
the germ-plasm. Thus the potentiality to develop a scar 
is as much a part of the germ-plasm as the potentiality 
to develop a head. Some characters develop more certainly 
than others, but this is only because the stimulus (not the 
potentiality) under which they grow is more certainly 
present. Thus a head develops more certainly than a 
particular scar, but the scar would develop as certainly as 
the head were its stimulus (a particular injury) as con- 
stantly present. In man the scar left by the destruction of 
the umbilical cord is as constant as the head. 

It is customary to term traits which develop under the 
stimulus of use and injury acquired, while all others are 
called inborn. But if all potentialities are equally present 
in the germ-cell, if all characters are alike products of a 
reaction between internal potentiality and _ external 
stimulus, what is the peculiarity that makes one kind of 
character more inborn and inheritable than another? As 
far as I am able to judge, the Lamarckian controversy 
has been conducted on the basis of a misuse of terms, or 
on the (at present unwarrantable) assumption that the 
multicellular organism is derived from its parent in the 
same sense as a unicellular is derived, or under the belief 
(also unwarrantable) that the only characters that arise 
in response to stimulus from the environment are those 
which grow through the influence of use and injury. I 
um able to understand, for instance, how a negro who has 

scar differs both innately and by acquirement from a 
white man who has no such scar. His potentialities are 
different, and therefore he differs innately; the stimuli to 
which he was exposed differed, and therefore he differs 
by acquirement. But it is one thing to apply these terms 
to likenesses and differences between individuals and 
another to apply them to characters as such. I take it 
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use, 


that the words inborn,’’ acquired,’’ and inheritabk 

have been illegitimately transferred from a connection in 
which they have meaning to a connection where they are 
unintelligible : for can anyone state precisely in what sens 
the skin colour of a negro is more innate or germinal than 


his scar? 

When it is maintained that ‘‘ acquirements are 
missible,’’ it is held, in effect, that characters (e.g. 
and use-callosities) which the parent was able to acquir¢ 
in a certain way (as reactions to injury and use), because 
a long course of evolution had rendered such acquisitions 
possible to members of his species, tend, at the time of 
observation, to be reproduced by the offspring in a different 
category of characters and in ways (as reactions to other 
stimuli) in which no ancestor had acquired them before, 
and with which, therefore, evolution had nothing to do. 
The evidence on which we are asked to accept this improb- 
able supposition is usually equivocal, and, in recent times, 
invariably such as cannot easily be verified. 

But turn to common experience. Facts are not the less 
valuable or certainly true because they are familiar. Take 
characters which develop under the stimulus of use, or, 
what in the case of mind is the same thing, experience. 
The development of some physical and mental traits, for 
example, the hair, the teeth, external ears, reflexes, and 
instincts, is mot influenced by this stimulus. Other 
characters, for instance, in man, the limbs, heart, kidneys, 
brain, and all that is learnt, all that is intellectual, owe 
their growth after birth mainly to it. Such characters 
tend to atrophy when disused or little used, and to hyper- 
trophy when much used. Low in the scale of life, animals 
develop less under the influence of use and more under 
other stimuli. But all the higher animals, in proportion 
as they are highly placed, impelled by an instinct, sport 
during youth, and thus stimulate mind and body to the 
acquisition of traits without which maturity is incomplete. 
Parental care after the beginning of conscious life is an 
adaptation the function of which is to afford time and 
opportunity for the acquisition of use-acquirements. It is 
not found low in the scale of life among animals that, at 
each stage, come ready armed by “ inborn traits ’’ to the 
struggle for existence, and is most elaborate and prolonged 
among the highest types. We call an animal intelligent 
in proportion as it is capable of profiting from experience. 
A human idiot is nothing other than an individual who, 
reverting to a remote ancestral type, has lost the power 
of growing mentally under the influence of experience. 

Manifestly the so-called acquirements are more 
advantageous as responses to injury and use than they 
would be if they grew in response to the more unvarying 
stimuli. As they are, they render the animal adaptable, 
capable of fitting himself to a diversity of environment. 
Compare the adaptability of a man with that of a beetle. 
Manifestly also ‘‘ inborn traits’’ have undergone great 
retrogression and use-acquirements great progression in the 
higher animals, which, presumably, are derived from lower 
types. It follows that, while a supposition that ‘‘ inborn 
traits ’’ tend to be transmuted into ‘* acquirements ’’ might 
be maintained with some appearance of plausibility, the 
contrary Lamarckian doctrine that ‘‘ acquirements’’ tend 
to be transmuted into ‘‘ innate traits ’’ is untenable. The 
mnemic hypothesis does not demonstrate the transmission 
of acquirements. It merely makes confusion 
founded by misusing another word. 
germ-cell remembers that which it 
that which it knew. 


Southsea, February 17. G. 


trans- 


scars 


worse con- 
According to it, the 
never knew, and forgets 


ARCHDALL REID. 


Tue reply to Prof. Dendy’s comments upon my letter 
(Nature, February 8, p. 482) is briefly as follows. The 
germ-cells are unicellular living organisms with a life- 
cycle of their own, part of which they pass in a 
metazoan individual. When they enter it, they are all in 
potentialities so many twins identical with this. For the 
time being its environment is theirs. The non-existent 
protoplasmic bridges need not be postulated. If the germ- 
ceils could not ‘* remember events in the past history of 
the race,’’ I fail to perceive how any developmental un- 
folding would be possible. The relation of the doctrine of 
acquired characters to the theory depends solely upon the 
embryological facts of the cycle of animal life. 
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The enormous distinction between animals and_ plants 
regarding the problems under discussion is brought about 
primarily by the fact that in plants the asexual generation 
has undergone increased evolution, in animals the sexual 
generation. 1 might, indeed, have cited the peach tree, 
quoted by Prof. Dendy, instead of the chrysanthemum. 
Peach trees, as anyone who tends a garden knows, are 
reproduced asexually by grafts, and not sexually from seed, 
as Prof. Dendy assumes. The reason is simply that peach 
trees do not ‘come true’ from seed. Probably the ever- 
green condition would not be repeated from seed. Coming 
true in grafts, this is a good example of my contentions. 

A true theory of heredity, like the mnemic one, must be 
founded in a correct embryology, and this theory of 
Hering’s is the sole one which can be shown to conform 
with the facts of the cvcle of animal life. All other theories 
known to me are based in direct development—an impossi- 
bility. In developmental researches, which extend back 
so far as 1888, antithetic aiternation of generations has 
proved itself to be the only possible mode of animal 
development. Moreover, this is in accord with Pasteur’s 
fundamental researches establishing the stereochemistry of 
neturally occurring organic compounds. Those who with 
Weismann and Haeckel hold to direct development, or any 
theories of heredity based on this, live in a universe in 
which there is no science of stereochemistry, and in which 
the naturally occurring organic compounds have no action 
upen the plane of polarised light. 

Nor do identical twins arise as Weismann supposed. 
The whole *‘ evolution theory’? of Weismann is full of 
such baseless hypotheses. If ordinary identical twins (AB, 
AB) arise so, how do the rarer ones (AB, BA), where the 
one is the looking-glass image of the other, externally 
and internally, come about? Or how are identical triplets 
produced, or the seven to twelve identical embryos from a 
single egg in the seven-banded armadillo, Praopus hybridus ? 
Embryo or sexual generation does not, as is so generally 
believed, ever arise by the first few divisions of the egg. 
The facts and reasons contained in this and my former 
letter—though they do not profess to be all the pertinent 
facts—may serve to indicate why a correct appreciation of 
the cycle of animal life is so important for all theories of 
heredity, and, one might also add, for all theories of the 
origin and nature of cancer. For under current false 
theories of development cancer is *‘ an incurable disease,’’ 
whereas in the light of a true embryology and in that of 
stereochemistry it is a natural phenomenon, which Nature 
has demolished for untold millions of years, and which man 
also can cope with and destroy whenever he sees fit to 
imitate her and to use her methods. J. Bearp. 

8 Barnton Terrace, Edinburgh, February 15. 


(1) I Quite agree with Dr. Reid that the mnemic hypo- 
thesis does not demonstrate the transmission of acquire- 
ments. What I said in my review was that the mnemic 
theory is based upon a belief in the inheritance of acquired 
characters—a statement that anyone may verify who will 
take the trouble to read Prof. Semon’s book. I should 
perhaps have qualified the statement by saying ‘ Prof. 
Semon’s Mnemic ‘Theory,’’ though personally cannot 
conceive of a mnemic theory which is not so based. 

The inheritance or non-inheritance of acquired characters 
is, of course, still an open question, but it is interesting 
to reflect that such inheritance was assumed as a matter 
of course by the great founders of the theory of organic 
evolution—Buffon, Erasmus Darwin, Lamarck, and 
Charles Darwin—and was never called in question until 
the latter part of the nineteenth century. Before that time 
no one thought it necessary to make experiments to prove 
or disprove what everybody believed; since then there has 
not been time to make anything like enough experiments, 
but some of those which have been made certainly seem 
to indicate the possibility of the inheritance of acquired 
characters in the strictest sense of the term. It is not a 
question which can be answered dogmatically or by any 
amount of a priori argument. It was just as reasonable 
for Lamarck and others to suppose that such characters 
can be inherited as it is for Weismann and his followers 
to suppose that they cannot. Let us wait and see - what 
the future may bring forth. 
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(2) Ir Dr. Beard will read the review which gave occasion 
for his first letter, he will find it plainly stated that the 
peach trees in Bordage’s experiments were raised from 
seeds. Had they been raised in the ordinary way from 
grafts there would, of course, have been no point in the 
observations, and I certainly should not have thought it 
worth while to direct attention to them. 

I suppose all upholders of the mnemic theory will agree 
that if the germ-cells could not remember events in the 
past history of the race, nc developmental unfolding would 
be possible. The important point seems to be that the 
events in question have, for the most part at any rate, 
been experienced by the body and not by the germ-cells, 
and that unless the germ-cells received information of them 
from the body they could not remember them at all. This 
view necessarily assumes that the body is able to transmit 
impressions to the germ-cells, which, as | said before, is 
the fundamental idea of the doctrine of the inheritance of 
acquired characters. The experiences of the body are sup- 
posed to depend, in the first instance at any rate, upon the 
environment, and to give rise to ‘* acquired ”’ characters, 
and such characters, according to the mnemic theory, in- 
fluence the germ-cells and are transmitted by them to the 
bodies of future generations. 

I do not propose to discuss Dr. Beard’s views on 
animal development, but I think it ought to be clearly 
stated that the mnemic theory, as ordinarily understood, 
is entirely independent of any such views. If Dr. Beard 
has a mnemic theory of his own that is another matter, 
but it might be well to call it by some other name. 

Artuur Denpy. 


How Pollen is Collected by the Hoaey-bee. 

On February 11, a mild and sunny day, my bees were 
working busily on Eranthis hiemalis, the winter aconite, 
and by watching them I was able to verify my opinion, 
published in The British Bee Journal of December 14, 1911, 
that the pollen is collected by being scraped into the fissure 
between the tibia and metatarsus, and is compressed and 
forced out into the ‘* corbicula,’’ or pollen-basket, on the 
outside of the tibia by the closing of the fissure, a con- 
clusion suggested by the examination of the hind leg of a 
queen humble-bee. 

One bee was watched for more than five minutes rifling 
flower after flower. During this time the load of pollen 
in each corbicula increased in size considerably, but the 
bee did not once cross its legs and serape the pollen-laden 
metatarsal brushes on the upper edges of the opposite 
tibia, which was the way that Cheshire supposed the 
corbicula was loaded (“‘ Bees and Bee-keeping,’’ vol. i., 
p- 132). On the other hand, the inner sides of the meta- 
tarsi were frequently rubbed together, the motion being 
longitudinal, and it was evidently by this rubbing or 
scraping that the corbicula were loaded, for the hind legs 
did not come into contact with one another in any other 
way. 

Several other bees were watched, and were found to 
behave in exactly the same manner. In all cases the pollen 
was gathered on to the metatarsal brushes direct from the 
anthers as the result of the bee crawling about amongst the 
stamens. 

My observations were- hampered by a gusty wind, which 
disconcerted the bees, and they were soon brought to a 
close by the sunshine passing off the flowers, so that several 
points that I had hoped to clear up still remain obscure. 

One of these is the way in which the pollen dust is 
moistened with nectar. The only satisfactory manner in 
which, it seems to me, this can be done is for the tongue 
to lick the tarsi or metatarsi of the fore legs, which ar 
covered with stiff bristles well suited for holding the nectar, 
the nectar being then transferred to the metatarsal brushe- 
on the middle legs, and from these, again, to the meta- 
tarsal brushes on the hind legs. The latter being thu- 
rendered sticky, the pollen dust would cling to them. Th 
different pairs of legs were certainly, brought together 
occasionally, but not after every scrape of the hind meta- 
tarsi, and their movements were so quick that it wa- 
impossible to see what was done. Still, several pollen 
collecting bees that I killed had the tarsi and metatarsi o! 
the fore legs and the metatarsal brushes of the middle and 
hind legs moistened with nectar, and I think it probabl: 
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that the moistening process, as outlined, is performed, as 
a rule, during the flight from flower to flower. Indeed, 
upon reflection, one feels convinced that this would be the 
most convenient interval in the ceaseless work of the pro- 
verbially busy bee for performing this function, while at 
the same time the instinct to do it then, once acquired, 
would ensure its accomplishment when and as often as 
necessary. I intend to dust with flour the hind metatarsi 
of bees entering flowers, and also those of bees leaving 
flowers. If the former retain more flour than the latter, 
the theory that the moistening takes place during the 
flight from flower to flower will be demonstrated. 

Probably the kinematograph will be able before long to 
reproduce the whole process of pollen-collecting at a speed 
slow enough to be followed by the human eye. 

Ripple, Dover. F, W. L. Siapen. 

Microscope Stands. 

Mr. J. W. Ocitvy, in his reply (NAtuRE, February 8) 

to one of my questions, does little more than reiterate his 


former statement that the German instruments are 
superior, and are produced in better organised works. 
This seems to introduce the question of workmanship, 
which has not, to my knowledge, been brought under 


consideration. The discussion seems to be one of design. 
Mr. Ogilvy also appeals for proof of superiority to the 
number of Continental instruments in the various technical 


laboratories. Even if the number in use is larger, this 
cannot be accepted as proof of their superiority. The 
number of chromatic ** Abbe *’ condensers must be much 


larger than of other condensers, but this does not prove 
that it is the best condenser. I do not think it has been 
proved that the most intelligent users are to be found in 
the various technical laboratories. The last paragraph of 
** FL.R.M.S.’s ”’ letter is proof of what I mean. 


Now, with regard to the sprung fittings, Mr. E. M. 
Nelson, writing in the current issue of The English 


Mechanic, says :—‘‘ I have always considered springing to 
be a most important point in microscope construction.”’ 

The question seems to be this: ‘f Which instrument, the 
English or the Continental, is, by virtue of its design and 
workmanship combined, capable of affording the scien- 
tific worker the greatest facilities for work of a critical 
character ? ”’ 

I venture to think that the answer to this question by 
our most eminent workers would not be so much in favour 
of the Continental type as Mr. Ogilvy seems to imagine. 

Boston Spa, near Leeds. Joun A. L. Sutc irre. 
letter on ‘* Microscope Stands *’ in 
Nature of February 22, I wish to add that the term 
‘* Continental firm ’’ used in connection with the remarks 
on horseshoe base with extended rear toe, mechanical stage 
on a rotating principle, and machined slide bearings should 
include the American manufacturer. 


As the writer of a 


F. R. BRanp. 
Meteor-showers. 

Tue following meteor-showers become due in March; 
their arrangement is according to the principal maxima :— 

Epoch March 1, 12h. (G.M.T.), fifth order of magnitude. 
Principal maximum, March 2, 13h. 5m.; secondary maxi- 
mum, March 1, gh. 30m. 

Epoch March 5, 20h. 30m., eighteenth order of magni- 
tude. Principal maximum, March 4, 12h. 35m.; secondary 
maxima, March 4, gh. 30m. and 19h. 35m. 

Epoch March 5, 2th., twenty-fifth order of magnitude. 
Principal maximum, March 6, 7h.; secondary maximum, 
March 5, oh. 30m. 

Epoch March 9, 22h. 30in., twenty-second order of 
magnitude. Principal maximum, March 8, 20h. 45m. ; 
secondary maximum, March 8, 3h. 30m. 

Epoch March g, 3h. 30m., ninth order of magnitude. 
Principal maximum, March 9, 19h. 50m.; secondary 
maximum, March 9, 20h. 40m. 


Epoch March 13, 16h., twentieth order of magnitude. 


Principal maximum, March 13, 1h.; secondary maximum, 


March 12, 8h. 50m. 

Epoch March 19, 22h., tenth order of magnitude.  Prin- 
cipal maximum, March 18, 17h. 45m.; secondary mavxi- 
mum, March 18, gh. 10m. 


10oh., eighteenth order of magnitude. 
March 19, 14h. 30m.; secondary 
and March 18, 4h. 30m. 


Epoch March 21, 
Principal maximum, 


maxima, March 17, 19h. 25m., 


Epoch March 19, 2h., approximately second order of 
magnitude, Principal maximum, March 15h.; 
secondary maxima, March 19, 6h. 50m., and March 22, 
1oh. 50m. 

Epoch March 22, 2h. 30m., tenth order of magnitude. 
Principal maximum, March 22, 3h. 20m.; secondary 
maxima, March 23, 10h. 25m. and 22h. 45m. 

Epoch March 23, 2th., thirtieth order of magnitude 
Principal maximum, March 24, 17h. 30m.; secondary 


maximum, March 26, 12h. 55m. 

Epoch March igh., eighteenth order of magnitude 
Principal maximum, March 26, 5h. 4om.; secondary 
maxima, March 26, 2h. 20m. and 11h. 30m. 

Epoch March 27, 14h. 30m., twentieth order of magni- 
tude. Principal maximum, March 1oh. ; secondary 
maximum, March 27, 4h. 

Epoch March 27, 4h. 30m., approximately 
magnitude. Principal maximum, March 28, 
secondary maxima, March 27, 12h. 10m., 
28, oh. 

Though meteor-displays are distributed, 
pretty evenly the month, yet there are periods of 
special intensity. These periods, which are four in 
number, comprise the dates March 2-4, March 
March and March 26-28. Heavy meteor-falls are 
due on the nights of March 2 and 4. 

Dublin. 


26, 


27) 


order of 


45m. ; 
March 


first 
22h. 


and 


apparently, 
over 


20-22 


R. Henry. 


EXAMINATIONS IN SECONDARY SCHOOLS.’ 


"THE Consultative Committee of the Board of 
Education has, for the second time, made a 


report on examinations in secondary schools, and, 
though opinions may differ as to the precise value of 
the recommendations which the committee now makes, 
everyone must congratulate the members on the valu- 
able information they have collected and the clearness 
with which they have shown once more the existence 
of a great evil, and the arguments for and against 
various methods of dealing with it. The report which 
the committee made seven years ago has been followed 
by a small improvement, but secondary education in 
this country still groans under the burden of a need- 
lessly complicated system of examinations, which are 
the cause of the gravest injury, not only to secondary 
schools, but to all branchés of higher education which 
depend so largely on the foundation laid in these 
schools. 

One of the saddest points brought out in the report 
is the extent to which young children are at present 
submitted for examinations, notwithstanding the 
efforts of the Board of Education and certain locaf 
education authorities to prevent this. Thus a return 
supplied by the Lancashire Education Committee 
shows that nearly half of 1070 pupils of certain schools 
in the county submitted for external examinations 
during a given vear were below the age of sixteen. 
Unfortunately, the ancient Universities of Oxford and 
Cambridge are amongst the greatest offenders in the 
matter of providing such examinations, for it appears 
that in their local examinations alone more than 
20,000 children under sixteen were examined in 1908. 

It is shown that the results of these examinations 


Epoch March 11, 8h. 30m., first order of magnitude. 
Principal maximum, March 10, 23h. 10m.; secondary 
maxima, March 10, oh. 5m. and 16h. 50m. 

Epoch March 12, 13h., ninth order of magnitude. Prin- | 
cipal maximum, March 12, 12h. 50m.; secondary maxi- 
mum, March 11, 13h. 4om. 
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are largely used, more particularly by inferior schools, 
as a means of advertisement, and that this system is 
aided by the ancient universities by an arrangement 

1 Report of the Consultative Committee of the Board of Education on 
Examinations in Secondary Schools. Cd. €004. (Wyman and Sons.) 
Price 2s. 6d. 
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by which, in their preliminary examinations, children 
under fourteen years of age can gain ‘distinctions ”’ 
in individual subjects! As Mr. Paton, the high- 
master oi the Manchester Grammar School, points 
out, ‘‘the endorsement of a certificate with the name 
of a university of national repute raises quite a false 
assumption of academic attainment.” 

Unfortunately, examinations of this kind for which 
a large number of candidates submit themselves are 
paying concerns; they are not only a source oi income 
to the examiners employed, but the bodies which 
conduct them also make a considerable annual profit. 

The report proves conclusively that the examina- 
tions as at present conducted are a source of at least 
as much (probably more) harm than good. The in- 
fluence of these external examinations on the school 
curriculum is often distinctly bad; bookish subjects 
which can be easily examined get more credit than 
subjects of importance, such as handicraft for boys 
and cookery for girls, which are not readily brought 
into the examination net. 

Not only is the curriculum damaged, but the teach- 
ing is also injured, and experiments are made difficult. 
If it is asked: ‘‘ Why, then, do not the best teachers 
decline to prepare for these examinations?" the 
answer is that too many parents gauge the success 
of a school by its examination results, that many 
boys and girls must pass these examinations in order 
to qualify for the work they mean to undertake on 
leaving school, and that, if the schools declined to 
prepare for them, it would simply result in the children 
being forced to go to a “‘crammer,”’ and so to lose 
such benefits as the examination system still allows the 
secondary schools to offer. 

The subjects on the modern side of a school suffer 
more particularly, since existing schemes of examina- 
tion tend to lessen the importance of a good know- 
ledge of modern languages and of practical work in 
science. Instances are by no means uncommon when 
a teacher of science, in the interest of pupils who 
must pass a certain examination, is obliged to let 
them spend the time which ought to be devoted to 
practical work in ‘‘reading up” for the written 
examination. In but very few examinations is any 
credit given for the practical work done throughout 
the session. Even when a practical examination is 
held, it is of little use, since it can only test to a 
very small extent the examinee’s aptitude for practical 
work and his understanding of the results which he 
obtains. 

In literary subjects also the influence of the present 
examination system is often bad. A teacher cannot 
adopt what he considers the best methods, but must 
always have an eye to the kind of questions which 
the examiner, who is seldom in touch with him, is 
likely to set. 

While the Universities of Oxford and Cambridge 
are probably mainly responsible for the present vicious 
system, it must be remembered that, as the committee 
points out, their objects were, and no doubt still are, 
undoubtedly good. They started these examinations 
at a time when the secondary schools of the country 
sadly needed guidance, both as to what should be 
taught and as to the standard of knowledge which 
their pupils ought to attain. 

The modern universities are by no means blameless 
in the matter. With the exception of the northern 
universities, which have, fortunately, been compelled 
to adopt a common matriculation examination, each 
new university has taken its own view as to what 
its requirements for entry should be. It is true that 
they have adopted systems of ‘ equivalents,” but 
in no two cases are these “equivalents” alike, so 
that a boy or a girl who goes to school, say, in 
Birmingham, and whose parents move to London or 
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Manchester at the age when the child is fit to enter 
a university, may very well find that, while the child 
is qualified for entry to the University at Birmingham, 
he cannot be admitted either at Manchester or in 
London without a further examination. Surely the 
time has come when, as in other civilised countries, 
there should be a school certificate which all the 
universities should be compelled to accept as qualify- 
ing for admission to their courses for a first degree. 

But when the schools have provided for the require- 
ments of the universities, they have only dealt with 
a small proportion of their pupils. The various pro- 
fessional bodies have various requirements for the 
admission of students. These are not always the 
same as those required by the universities; thus the 
Institution of Civil Engineers lays down conditions 
which can but rarely be fulfilled by boys who have 
attended schools where the training is mainly of a 
literary character; for the intending student must have 
passed _ his qualifying examination in more advanced 
mathematics and science. Why should a boy with 
distinct mathematical and engineering ability be shut 
out simply because his father has happened to send 
him to a classical school? By all means require him 
to give evidence in later examinations that he has 
the requisite amount of mathematical and scientific 
knowledge to enable him to become a competent 
engineer, but why block his way at entrance? The 
question ought not to be at this stage what the boy 
has learnt, but whether he has learnt it well, and 
whether his mind has been trained to be receptive of 
fresh knowledge. 

Then, in addition to the requirements of the univer- 
sities and professional bodies, we have the paradise 
of crammers provided by the Civil Service examina- 
tions. No doubt for many branches of the Civil Ser- 
vice special examinations are necessary, but for all 
except certain subordinate posts a certificate of the 
satisfactory completion of a secondary course should 
be regarded as an essential qualification. This is the 
case in Germany, though the Abiturienten Examen 
represents a longer period of training in a secondary 
school and a higher standard of attainment than the 
school certificate which the committee advocates. 

If such a preliminary qualification were accepted, it 
would only be necessary for the Civil Service Com- 
missioners to hold examinations in certain special 
subjects required by the various public departments. 

The most important recommendations made by the 
committee are :—(1) in regard to a secondary-school 
certificate; (2) in regard to a secondary-school testa- 
mur}; and. (3) in regard to an examinations council to 
whom would be entrusted powers to carry into prac- 
tice the principles which the committee favours. 

The secondary-school certificate is to be issued to 
pupils not less than sixteen years of age; it is to be 
of approximately the same standard as the present 
matriculation examination, but is to be awarded not 
merely on written work, but partly on inspection, on 
an examination of the whole of the work done by 
the pupils, and on the marks given for such work 
by the teachers, who would have a consultative voice 
in the award of the certificate. This proposal involves 
a great improvement on the present chaotic system; 
but it represents only a step in the right direction. 

It is unfortunate that in this country the majority 
of the pupils in secondary schools leave at about the 
age of sixteen or earlier, while in both Germany and 
America a far larger proportion remain at school until 
about the age of eighteen. For from this results a 
further drawback that, while the usual age of admis- 
sion to German and American universities and tech- 
nical high schools is not less than eighteen, the 
modern universities in this country and the technical 
colleges are obliged to fix their minimum age of 
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f their courses work which might very well be left 
to the secondary schools. It is, therefore, desirable 
that the age for the award of the secondary-school 
certificate should be gradually raised to eighteen, as 
Great Britain slowly awakes to the need of education, 
in order to enable us to compete on equal terms with 
foreigners. But at present this would be a useless 
counsel of perfection. 

The secondary-school testamur is to be given to 

pupils of about the age of fifteen, and the committee 

iggests that great care should be taken to distin- 
aish it “both in name and value from the secondary- 
school certificate.” But this will be extremely difficult, 

id to give an alternative certificate of this kind will 
probably damage education in several ways. It will 
offer an inducement to a still larger number of pupils 
to leave secondary schools even earlier than they do 
at a A not inconsiderable portion of the general 
public may very well think that a “testamur,” which 
is a word less known to them than “certificate,” 
a thing of at least as great value; for to them omne 
ignotum pro magnifico est. There would be less objec- 
tion to the proposed testamur if and when the certifi- 
cate was given at the age of about eighteen, for there 
would then be a sufficiently wide gap between the 
standards to prevent the possibility of confusion. 

The committee’s suggestions in regard to the 
examinations council are, however, the most impor- 
tant. This council is to be of a_ representative 
character, including not only persons of educational 
experience, but also some with a knowledge of what 
is wanted by recruits for the professions, commerce, 
or industrial life. On the educational side there would 
be representatives of the Board of Education, the 
universities, the local authorities, and teachers in 
different kinds of schools. 

The council would be entrusted with the important 
duty of regulating external examinations in secondary 
schools aided by the Board of Education, and would 
derive its power from the fact that no such school 
would be allowed to enter its pupils for external 
examinations other than those which the council con- 
ducted or approved. The inspectors of the Board of 
Education would place their experience at the disposal 
of the examinations council, so that the work of 
examination and inspection might be properly co- 
ordinated. 

There can be little doubt that the formation of such 
a council would be of the greatest possible service, 
provided, of course, Parliament gave it sufficient 
authority to ensure that its decisions were respected. 
But the committee thinks that as a preliminary step 
the existing examining bodies might be asked by 
the Board of Education to confer together in order 
to see whether, by mutual consent, steps can be taken 
to bring about the state of affairs which the com- 
mittee desires. It is very doubtful whether such a 
conference would meet with any considerable measure 
of success, though it is just possible that if, before 
convening the conference, the Board of Education 
made it evident that the existing examination swamp 
must be cleared, the examining bodies might find it 

‘xpedient to agree to an amalgamation. For some of 
the vested interests could be considered; the majority 
of the existing examiners would probably be still 
employed, and even the officials and clerical staffs 
might be taken over by the new examinations council. 
* The committee wisely advises that, if the proposed 
mes be held, and it is found that those con- 

erned will not voluntarily agree to modifications of 

> present system on the lines indicated, the Board 
s should not consider itself to be relieved of respon- 
sibility, but should proceed to the formation of a 
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mentioned above. 

All the members of the committee signed the report 
with the single exception of Mr. Jz ackman, who objects 
to the proposals mainly on the ground that pupils in 
elementary schools will not be able to obtain the 
secondary-school certificate, and may, therefore, find 
their path to promotion barred. Some years ago this 
argument w ould have had considerable weight, for the 

‘free place”’ system had not then come into being. 
Now, however, many pupils of the secondary schools 
come from the elementary schools, and it mz ay fairly 
be said that in a large part of the country no bright 
child in an elementary school is precluded by poverty 
from the advantages of secondary education. If it be 
alleged that there are other parts of the kingdom where 
such exclusion takes place, then, surely, it would be 
better to take steps to modify this state of affairs 
rather than to block a most important reform affect- 
ing not merely secondary but also higher education. 
It is to be hoped, therefore, that the majority of teachers 
in elementary schools will not oppose the proposals 
set forth in the report of the committee, which bears 
the signature of Mr. Sharples, a respected member 
of their profession, who would not support any 
system likely to injure either elementary schools or 
their pupils. J. WERTHEIMER,. 


THE PRISM-BINOCULAR. 


C)*= of the many revolutions which have been 
quietly proceeding in the last few years has 
been the introduction of the prism-binocular in place 
of the old form of opera- or field-glass. In 1851 
an Italian, Ignatius Porro, devised a very ingenious 
and yet simple arrangement of prisms by which 
the simple astronomical telescope might yield an erect 
image. An instrument was constructed with these 
prisms by Boulanger, in 1859, and again in 1875 by 
Nachet, the firm so well known in connection with 
the binocular microscope. Neither of those makers 
succeeded in making it popular, however, probably 
partly because of the quality of the glass of which 
the prisms were made, and partly because the prisms 
were not well enough worked to give good images- 
the light is four times reflected, and it is obvious that 
if the reflecting faces are not all perfectly flat the 
definition will be seriously impaired. In 1893 Ernst 
Abbe designed an instrument, making use of the new 
glass obtained by Schott; the resulting ‘ prism- 
binoculars" made under the modern conditions were 
an immediate success. The faces of the prisms are 
tested by Newton’s bands of colour. These bands 
must be perfectly straight right up to the edge. The 
refracting surfaces are tested, as well as the reflecting, 
though perfection of the latter is the more important. 

The advantages of the new form of opera-glass over 
the old are the great field of view and depth of focus, 
with a higher power. The image is not quite so 
bright, and therefore for night work the old form 
is best. In the old form, the field of view depends 
on the diameter of the objective as imaged by the 
eye-lens, and with even a moderate power the diameter 
has to be large; thus the glasses are clumsy. In 
the new form the field is independent of the diameter 
of the objective, and when there is plenty of light 
the latter can be made quite small. 

The new glasses are made by several firms, and 
we have recently had the pleasure of inspecting some 
of the models made by the firm of Leitz, with mag- 
nifications ranging from four diameters upwards. 
The chief feature which their glasses possess over 
others, we have seen, is their lightness, due to the 
construction of the bodies of nickel-steel tubes, which 
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by which, in their preliminary examinations, children 
under fourteen years of age can gain “distinctions ”’ 
in individual subjects! As Mr. Paton, the high- 
master of the Manchester Grammar School, points 
out, ‘the endorsement of a certificate with the name 
of a university of national repute raises quite a false 
assumption of academic attainment.” 

Unfortunately, examinations of this kind for which 
a large number of candidates submit themselves are 

paying concerns; they are not only a source of income 
to the examiners employed, but the bodies which 
conduct them also make a considerable annual profit. 

The report proves conclusively that the examina- 
tions as at present conducted are a source of at least 
as much (probably more) harm than good. The in- 
fluence of these external examinations on the school 
curriculum is often distinctly bad; bookish subjects 
which can be easily examined get more credit than 
subjects of importance, such as handicraft for boys 
and cookery for girls, which are not readily brought 
into the examination net. 

Not only is the curriculum damaged, but the teach- 
ing is also injured, and experiments are made difficult. 
If it is asked: ‘‘Why, then, do not the best teachers 
decline to prepare for these examinations?” the 
answer is that too many parents gauge the success 
of a school by its examination results, that many 
boys and girls must pass these examinations in order 
to qualify for the work they mean to undertake on 
leaving school, and that, if the schools declined to 
prepare for them, it would simply result in the children 
being forced to go to a ‘“‘crammer,” and so to lose 
such benefits as the examination system still allows the 
secondary schools to offer. 

The subjects on the modern side of a school suffer 
more particularly, since existing schemes of examina- 
tion tend to lessen the importance of a good know- 
ledge of modern languages and of practical work in 
science. Instances are by no means uncommon when 
a teacher of science, in the interest of pupils who 
must pass a certain examination, is obliged to let 
them spend the time which ought to be devoted to 
practical work in ‘‘reading up” for the written 
examination. In but very few examinations is any 
credit given for the practical work done throughout 
the session. Even when a practical examination is 
held, it is of little use, since it can only test to a 
very small extent the examinee’s aptitude for practical 
work and his understanding of the results which he 
obtains. 

In literary subjects also the influence of the present 
examination system is often bad. A teacher cannot 
adopt what he considers the best methods, but must 
always have an eye to the kind of questions which 
the examiner, who is seldom in touch with him, is 
likely to set. 

While the Universities of Oxford and Cambridge 
are probably mainly responsible for the present vicious 
system, it must be remembered that, as the committee 
points out, their objects were, and no doubt still are, 
undoubtedly good. They started these examinations 
at a time when the secondary schools of the country 
sadly needed guidance, both as to what should be 
taught and as to the standard of knowledge which 
their pupils ought to attain. 

The modern universities are by no means blameless 
in the matter. With the exception of the northern 
universities, which have, fortunately, been compelled 
to adopt a common matriculation examination, each 
new university has taken its own view as to what 
its requirements for entry should be. It is true that 
they have adopted systems of ‘equivalents,’ but 
in no two cases are these “equivalents” alike, so 
that a bov or a girl who goes to school, say, in 
Birmingham, and whose parents move to London or 
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Manchester at the age when the child is fit to enter 
a university, may very well find that, while the child 
is qualified for entry to the University at Birmingham, 
he cannot be admitted either at Manchester or in 
London without a further examination. Surely the 
time has come when, as in other civilised countries, 
there should be a school certificate which all the 
universities should be compelled to accept as qualify- 
ing for admission to their courses for a first degree. 

But when the schools have provided for the require- 
ments of the universities, they have only dealt with 
a small proportion of their pupils. The various pro- 
fessional bodies have various requirements for the 
admission of students. These are not always the 
same as those required by the universities; thus the 
Institution of Civil Engineers lays down conditions 
which can but rarely be fulfilled by boys who have 
attended schools where the training is mainly of a 
literary character ; for the intending student must have 
passed his qualifying examination in more advanced 
mathematics and science. Why should a boy with 
distinct mathematical and engineering ability be shut 
out simply because his father has happened to send 
him to a classical school? By all means require him 
to give evidence in later examinations that he has 
the requisite amount of mathematical and scientific 
knowledge to enable him to become a competent 
engineer, but why block his way at entrance? The 
question ought not to be at this stage what the boy 
has learnt, but whether he has learnt it well, and 
whether his mind has been trained to be receptive of 
fresh knowledge. 

Then, in addition to the requirements of the univer- 
sities and professional bodies, we have the paradise 
of crammers provided by the Civil Service examina- 
tions. No doubt for many branches of the Civil Ser- 
vice special examinations are necessary, but for all 
except certain subordinate posts a certificate of the 
satisfactory completion of a secondary course should 
be regarded as an essential qualification. This is the 
case in Germany, though the Abiturienten Examen 
represents a longer period of training in a secondary 
school and a higher standard of attainment than the 
school certificate which the committee advocates. 

If such a preliminary qualification were accepted, it 
would only be necessary for the Civil Service Com- 
missioners to hold examinations in certain special 
subjects required by the various public departments. 

The most important recommendations made by the 
committee are i—(1) in regard to a secondary-school 
certificate; (2) in regard to a secondary-school testa- 
mur; and. (3) in regard to an examinations council to 
whom would be entrusted powers to carry into prac- 
tice the principles which the committee favours. 

The secondary-school certificate is to be issued to 
pupils not less than sixteen years of age; it is to be 
of approximately the same standard as the present 
matriculation examination, but is to be awarded not 
merely on written work, but partly on inspection, on 
an examination of the whole of the work done by 
the pupils, and on the marks given for such work 
by the teachers, who would have a consultative voice 
in the award of the certificate. This proposal involves 
a great improvement on the present chaotic system ; 
but it represents only a step in the right direction. 

It is unfortunate that in this country the majority 
of the pupils in secondary schools leave at about the 
age of sixteen or earlier, while in both Germany and 
America a far larger proportion remain at school until 
about the age of eighteen. For from this results a 
further drawback that, while the usual age of admis- 
sion to German and American universities and tech- 
nical high schools is not less than eighteen, the 
modern universities in this country and the technical 
colleges are obliged to fix their minimum age of 


ign 
tion 
cate 
WoOLl 
stal 
1 
tant 
cha 
exp 
is \ 
or i 
be 
diffe 
T 
duty 
sch 
deri 
WOL 


autl 
But 
the 
the 
to s 
to | 
mitt 
cont 
of s 
con' 
mac 
mus 
exp 
the 


q 
568 
| adn 
ot 
to! 
tha 
cert 
Cire 
« 
fore 
cou 
4 T 
pup 
| 
4 
gul 
schi 
and 
prol 
ore 
to | 
at P 
pub 
is d 
a il 
duc 
Edu 
of 
eXal 
ordi 
T 
ac 
| 
emp 
mig 
cont 
cern 
the 
shot 
j sibil 


FEBRUARY 29 I912| 


NATURE 


589 


admission ac sixteen, and so to do in the early part | representative examinations council with the powers 


of their courses work which might very well be left 
to the secondary schools. It is, therefore, desirable 
ihat the age for the award of the secondary-school 
certificate should be gradually raised to eighteen, as 
Great Britain slowly awakes to the need of education, 
in order to enable us to compete on equal terms with 
foreigners. But at present this would be a useless 
counsel of perfection. 

The secondary-school testamur is to be given to 
pupils of about the age of fifteen, and the committee 
suggests that great care should be taken to distin- 
guish it ‘both in name and value from the secondary- 
school certificate.” But this will be extremely difficult, 
and to give an alternative certificate of this kind will 
probably damage education in several ways. It will 
offer an inducement to a still larger number of pupils 
to leave secondary schools even earlier than they do 
at present. A not inconsiderable portion of the general 
public may very well think that a ‘‘testamur,” which 
is a word less known to them than ‘certificate,’ is 
a thing of at least as great value; for to them omne 
ignotum pro magnifico est. There would be less objec- 
tion to the proposed testamur if and when the certifi- 
cate was given at the age of about eighteen, for there 
would then be a sufficiently wide gap between the 
standards to prevent the possibility of confusion. 

The committee’s suggestions in regard to the 
examinations council are, however, the most impor- 
tant. This council is to be of a_ representative 
character, including not only persons of educational 
experience, but also some with a knowledge of what 
is wanted by recruits for the professions, commerce, 
or industrial life. On the educational side there would 
be representatives of the Board of Education, the 
universities, the local authorities, and teachers in 
different kinds of schools. 

The council would be entrusted with the important 
duty of regulating external examinations in secondary 
schools aided by the Board of Education, and would 
derive its power from the fact that no such school 
would be allowed to enter its pupils for external 
examinations other than those which the council con- 
ducted or approved. The inspectors of the Board of 
Education would place their experience at the disposal 
of the examinations council, so that the work of 
examination and inspection might be properly co- 
ordinated. 

There can be little doubt that the formation of such 
a council would be of the greatest possible service, 
provided, of course, Parliament gave it sufficient 
authority to ensure that its decisions were respected. 
But the committee thinks that as a preliminary step 
the existing examining bodies might be asked by 
the Board of Education to confer together in order 
to see whether, by mutual consent, steps can be taken 
to bring about the state of affairs which the com- 
mittee desires. It is very doubtful whether such a 
conference would meet with any considerable measure 
of success, though it is just possible that if, before 
convening the conference, the Board of Education 
made it evident that the existing examination swamp 
must be cleared, the examining bodies might find it 
expedient to agree to an amalgamation. For some of 
the vested interests could be considered; the majority 
of the existing examiners would probably be still 
employed, and even the officials and clerical staffs 
might be taken over by the new examinations council. 

The committee wisely advises that, if the proposed 
conference be held, and it is found that those con- 
cerned will not voluntarily agree to modifications of 
the present system on the lines indicated, the Board 
should not consider itself to be relieved of respon- 
sibility, but should proceed to the formation of a 
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mentioned above. 

All the members of the committee signed the report 
with the single exception of Mr. Jackman, who objects 
to the proposals mainly on the ground that pupils in 
elementary schools will not be able to obtain the 
secondary-school certificate, and may, therefore, find 
their path to promotion barred. Some years ago this 
argument would have had considerable weight, for the 
“free place”? system had not then come into being. 
Now, however, many pupils of the secondary schools 
come from the elementary schools, and it may fairly 
be said that in a large part of the country no bright 
child in an elementary school is precluded by poverty 
from the advantages of secondary education. If it be 
alleged that there are other parts of the kingdom where 
such exclusion takes place, then, surely, it would be 
better to take steps to modify this state of affairs 
rather than to block a most important reform affect- 
ing not merely secondary but also higher education. 
It is to be hoped, therefore, that the majority of teachers 
in elementary schools will not oppose the proposals 
set forth in the report of the committee, which bears 
the signature of Mr. Sharples, a respected member 
of their profession, who would not support any 
system likely to injure either elementary schools or 
their pupils. J. WERTHEIMER. 


THE PRISM-BINOCULAR. 

(>= of the many revolutions which have been 

quietly proceeding in the last few years has 
been the introduction of the prism-binocular in place 
of the old form of opera- or field-glass. In 1851 
an Italian, Ignatius Porro, devised a very ingenious 
and yet simple arrangement of prisms by which 
the simple astronomical telescope might yield an erect 
image. An instrument was constructed with these 
prisms by Boulanger, in 1859, and again in 1875 by 
Nachet, the firm so weli known in connection with 
the binocular microscope. Neither of those makers 
succeeded in making it popular, however, probably 
partly because of the quality of the glass of which 
the prisms were made, and partly because the prisms 
were not well enough worked to give good images— 
the light is four times reflected, and it is obvious that 
if the reflecting faces are not all perfectly flat the 
definition will be seriously impaired. In 1893 Ernst 
Abbe designed an instrument, making use of the new 
glass obtained by Schott; the resulting ‘ prism- 
binoculars ’’ made under the modern conditions were 
an immediate success. The faces of the prisms are 
tested by Newton’s bands of colour. These bands 
must be perfectly straight right up to the edge. The 
refracting surfaces are tested, as well as the reflecting, 
though perfection of the latter is the more important. 

The advantages of the new form of opera-glass over 
the old are the great field of view and depth of focus, 
with a higher power. The image is not quite so 
bright, and therefore for night work the old form 
is best. In the old form, the field of view depends 
on the diameter of the objective as imaged by the 
eye-lens, and with even a moderate power the diameter 
has to be large; thus the glasses are clumsy. In 
the new form the field is independent of the diameter 
of the objective, and when there is plenty of light 
the latter can be made quite small. 

The new glasses are made by several firms, and 
we have recently had the pleasure of inspecting some 
of the models made by the firm of Leitz, with mag- 
nifications ranging from four diameters upwards. 
The chief feature which their glasses possess over 
others, we have seen, is their lightness, due to the 
construction of the bodies of nickel-steel tubes, which 
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are thin and therefore light, and yet rigid and strong. 
One of these is a pretty little pair for ladies’ use, 
weighing only six ounces, in a dainty case (fitted with 
a mirror and a small pocket), which yet has a mag- 
nification of four diameters, and an angular field of 
view of 11°, equivalent to a field 193 vards wide at 
1000 yards. These are greater than would be obtained 
by an old pattern opera-glass of large size, and are 
very much greater than the magnification and field of 
the small ones usually carried by ladies, for which 
the former is often only two or three diameters. 
Even with the case the weight is but thirteen ounces. 

A corresponding glass of the same power and aper- 
ture is also made for field use. In addition to the 
central focussing screw one of the eye-lenses has an 
independent focussing adjustment for correcting any 
difference in refraction between the eyes of the 
observer. 

Another glass very suitable for all-round — use, 
magnifying six diameters and weighing a pound, 
gives good definition over a field of 8°. To see the 
whole field at once, however, the eye has to be put 
uncomfortably close to the eye-piece; in ordinary use 
the field may be taken to be about six or seven 
degrees. 

The brightness of the image depends upon the 
aperture of the objective (of course, also on the absorp- 
tions of the glass of the prisms and lenses, and the 
internal reflections). Leitz makes two models mag- 
nifying eight diameters, the one of which has an 
objective one inch in diameter; the other has a 
diameter of one and a quarter inches; with a centre 
focussing screw, they weigh eighteen and twenty- 
three ounces respectively without the case. The 
larger one gives a much brighter image, but this, as 
stated above, is unnecessary in ordinary circum- 
stances. It is intended to be used at dusk; it is an 
ideal glass for a naturalist, for instance, for watching 
wild life in a dark wood. It is dust- and damp-proof. 

High powers require a steady hand to get their full 
value; the eight-diameter can be used comfortably by 
most people, especially if the arm or elbow can be 
supported. But powers above this magnify the 
tremors of the hand so much that thev are only of use 
for special work. Leitz makes ten-diameter and 
twelve-diameter models. These have large objec- 
tives and remarkably high luminosity of image; for 
their power their angular field is also high. 


PROF. OSBORNE REYNOLDS, F.R.S. 


N Prof. Gsborne Reynolds, whose death took place 
on February 21 at Watchet, Somersetshire, Great 
Britain has lost its most distinguished scientific 
engineer. He was born at Belfast on 1842, but spent 
his childhood in Suffolk, where his ancestors had, for 
generations, been rectors at Debach and _ Boulge. 
Having received his school education at Debenham, 
he entered Queen’s College, Cambridge, and after a 
brilliant academic career, became a_ fellow of his 
college in 1867. 

The chair of civil and mechanical engineering at the 
Owens College was founded a year later on the 
initiative of the leading engineers of the Manchester 
district, and endowed by them. A committee, on 
which were such men as William Fairbairn and 
Joseph Whitworth, selected Revnolds as the first occu- 
pant of the professorship. The foundation of the 
Whitworth scholarships, ten of which were reserved 
for Manchester students, immediately followed, and 
greatly assisted the early work of the School of 
Engineering. It is of interest to note the names of 
Tohn Hopkinson and J. J. Thomson among. the 
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| students who received their instruction from Osborne 


Reynolds. Practical instrucuon in engineering was 
unknown, when engineering was first included amon 
the subjects taught at university colleges, and it wes 
not until Reynolds had held his chair for nearly tweniy 
years, that funds became available for the buildin 
of a laboratory. The Whitworth Laboratories at Man- 
chester and Sir Alexander Kennedy's laboratory 
University College were the first of their kind, an 
served as models for other similar institutions 
throughout the country. 

During a period of over thirty years Reynolds wis 
actively engaged in scientific work, including in his 
wide field of investigation many important problems 
of engineering and physics. Well in advance of his 
time, in many cases years elapsed before the practic: | 
bearing of his researches was fully appreciated; even 
now the sphere of his influence on engineering prv- 
gress is still widening. 

In 1874 Reynolds published his first papers on 
“Heat Transmission,” in which he showed that in 
most practical cases the motion of the gas, and not 
its conductivity, was the controlling factor. Near}, 
thirty vears later, the attention of engineers was 
directed to this work by Perry, and the princip! 
applied to boiler construction by Nicholson and others. 

Experimenting with steam, Reynolds found that in 
the absence of any admixture of air, the rate of con- 
densation was practically unlimited, and he studied 
the effect of air on the cooling surface required, and 
the efficiency of the condenser. Very high vacua are 
not required for the ordinary reciprocating engine, 
and it was only in recent times, and owing to the 
introduction of the steam turbine, that the theory of 
condensers became of supreme importance, and Rey- 
nolds’s work found its application. 

During the six vears ending 1880 numerots papers 
were read by Reynolds at the Institute of Naval Archi- 
tects, the problems of the steering of ships and the 
efficiency of the propeller itself being the chief subjects 
under discussion. The importance of the phenomenon 
of cavitation, which had been studied by Reynolds in 
some detail twenty vears before, was not generally 
recognised until, in 1897, the steam turbine was first 
applied to marine propulsion. 

In 1887 a paper on the use of models for deter- 
mining the régime of rivers and estuaries was read 
by Reynolds at the British Association, and led to the 
appointment of a committee to pursue the subject. 
On behalf of this committee Reynolds carried out a 
series of experiments which were published in three 
successive reports. The work attracted considerable 
attention, and a special commission was sent from 
Paris to obtain his advice with regard to the drainage 
works then in course of construction in the Seine 
estuary. 

A large number of Reynolds's papers deal with 
problems in hydraulics. Having devised an_ in- 
genious method of delineating the stream lines by the 
introduction cf colouring matter, he proved that there 
is a critical velocity at which the flow of water in a 
pipe becomes turbulent, and measured its magnitude. 
By an application of the principles thereby involv d, 
he was enabled to design the first workable multi- 
stage turbine pump, of which he must be regarded as 
the originator; and in the further pursuance of relaied 
questions, he was led to the more theoretical and 
mathematical discussion of vortex motion and lubrica- 
tion. 

In 1889 Reynolds published a set of trials on a 
1oo-h.p. steam engine, which he had specially 
signed to meet the requirements of his experimental 
work. These trials are repeatedly quoted in technical 


publications as standard examples of engine tests. 
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Later he conceived the idea of employing the same 
engine for a re-determination of the mechanical 
equivalent of heat. To absorb and measure the 
power generated, he used an ingenious form of 
hydraulic brake, which he had designed some years 
before. The value given as the result of these experi- 
nents is universally accepted. 

In looking through Osborne Reynolds's collected 
works one is struck by the thoroughness and acumen 
with which he pushed his ideas to their full conse- 
quences on the theoretical and physical, as well as the 
practical and engineering side. 

Thus while he was investigating the condensation 
of steam with a view to its practical explanation, 
Crookes’s beautiful experiments on the radiometer 
attracted his notice, and he tried to bring the tw« 
yhenomena into connection. This led him to a firsi 
ittempt at explaining the radiometer action, which 
was subsequently abandoned in favour of the now 
generally accepted view. This investigation caused 
him to consider the relative efficiency of convection, 
conduction, and radiation in the transmission of heat, 
ind he obtained results which were applied to engineer- 
ing problems. 

If we turn to his hydrodynamical work, we find 
that a practical problem—the racing of propeller 
screws—first led him to this subject, but he was soon 
drawn to questions of high theoretical interest, such 
as the transmission of energy in waves with their 
‘pplication to group velocities. 

It is difficult at the present time fully to estimate 
the place which his great work on the ** Sub-mechanics 
of the Universe” will ultimately occupy. His point 
of view differs in important respects from that which 
is at present in favour, but he proved right on so 
many occasions when he struck out a line of his 
own, that it would not be surprising if at any rate 
some portion of his work were—perhaps with a 
different interpretation of symbols—to find its applica- 
tion in the further development of our ideas on the 
constitution of the fundamental medium. 

To those who only knew Osborne Reynolds in his 
later life, when a difficulty of putting his thoughts 
into words grew upon him, and finally developed into 
a fatal illness, the beautiful clearness and precision of 
his earlier writings may come as a surprise. Together 
with Roscoe, Balfour Stewart, Gamgee, Stanley 
Jevons, Ward, and Williamson, he formed one of the 
band of workers which first made Owens College 
famous as a centre of teaching and investigation. 

He was elected a fellow of the Royal Society in 
1877, and received a Roval medal of that Society in 
1888, but this and an honorary degree conferred by 
the University of Glasgow was the only public 
recognition he ever received. 


NOTES. 

Tne following fifteen candidates have been selected by 
the council of the Roval Society to be recommended for 
election into the society :—Prof. J. O. Arnold, Prof. C. G. 
Barkla, Mr. L. Cockayne, Mr. A. L. Dixon, Sir T. L. 
Heath, Dr. H. O. Jones, Prof. T. R. Lyle, Dr. W. 
McDougall, Mr. R. Messel, Prof. B. Moore, Mr. E. Nettle- 
-hip, Mr. R. Newstead, Vice-Admiral Sir H. J. Oram, Dr. 
G. T. Prior, and Mr. R. C. Punnett. 


THE King will open the London Museum, Kensington 
Palace, on March 21. 
Majesty at the opening ceremony. 


The Queen will accompany his 


Tue Berlin correspondent of The Times announces the 
Richard 


a geographer and author 


leath, at seventy-seven years of age, of Prof. 


\ndrée, of Leipzig, known as 
of several ethnographic books 
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National Physical Labora- 


tory will hold its annual meeting at the laboratory on 


THe General Board of the 
Friday, March 15, when the various departments of the 
laboratory will be open for inspection, and apparatus of 
particular interest will be on view. 


Ix the Italian Chamber on February 24 a motion was 
made and carried to express the sympathy of the Italian 
nation with the British in the loss of Lord Lister, who 
was described as one of the most illustrious benefactors of 
humanity. 


AT a representative and influential private meeting on 
February 27, convened by the Lord Provost of Glasgow, it 
Was unanimously agreed that a memorial of an important 
character to the late Lord Lister should be erected in 
Glasgow, the birthplace of aseptic surgery. A committee 
Was appointed to consider various suggestions as to the 
form which the memorial should take, and to report upon 
them. 


THe annual autumn meeting of the Institute of Metals 
will be held in London on two days in the last week of 
September. The next meeting of the institute will be the 
occasion of the third May lecture, which will be delivered 
on May 1o by Sir J. A. K.C.B., F.R.S., on the 
subject of ** The Inner Structure of Simple Metals.”’ 


Ewing, 


A SMITHSONIAN expedition, under the direction of Mr. 
H. C. Raven, will start in a few days for Borneo, where 
a collection of vertebrates and ethnological material will 
United States National Museum. The 
field work will be carried on in eastern Dutch Borneo, the 


be made for the 


natural history of which is almost unknown. 


REFERRING to a note on the October issue of Tropical 
Life, published in these columns on November 30, 1911 
(vol. Ixxxviii., p. 154), Dr. H. D. Gibbs informs us that 
he has written to our contemporary to correct some of the 
data wrongly attributed to him in the article mentioned. 
Tropical Life 


*=50 to 1000 hectares of nipa swamp 


Dr. Gibbs points out that the writer in 
should have said that 
will operate a 500-ton sugar-mill 180 days each year, not 


a 100-ton mill continuously.”’ 
We notice with regret the death, on February 21, in his 


Alleyne, Bt., known 
as an authority in engineering and for his interest in iron 


ninety-second year, of Sir John G. N. 


and steel research, especially the application of the spectro- 
scope to analysis. Sir John Alleyne was, we learn from 
The Times, 
Institute, and was a vice-president of the institute during 
He was also a member of the Institution of 
Mechanical 


He was associated with many important rail- 


an original member of the Iron and Steel 


recent vears. 
Civil Engineers and the _ Institution’ of 
Engineers. 
way contracts, including the building of the St. Pancras 
Station of the Midland Railway, and was responsible for 
the desig 


n of much colliery plant. 

House of Monday, 

February 26, the Minister for Agriculture said it is pro- 

Rothamsted a sum 
extension of new 


SPEAKING the Commons on 


posed to place at the disposal of 

of about 2000/. annually to help the 
work on special lines of research. Arrangements are 
being made to send several scientific experts to India to 
prosecute inquiries relating to foot-and-mouth disease, in 
connection with the commission recently appointed upon 
the subject. It is anticipated that the cost of this com- 


mission will run into some thousands of pounds. 


Mr. Runciman, President of the Board of Agriculture and 


Fisheries, has appointed committee to advise the Board 


on matters relating to the development of forestry. Refer- 
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ences will be made to the committee from time to time as 
occasion arises. The committee will be asked, in the first 
instance :—(1) to consider and advise upon proposals for 
a forestry survey; (2) to draw up plans for experiments in 
sylviculture, and to report upon questions relating to the 
selection and laying out of forestal demonstration areas ; 
(3) to advise as to the provision required for the instruc- 
tion of woodmen. The committee is constituted as 
follows :—Sir Stafford Howard, K.C.B. (chairman), Mr. 
F. D. Williams-Drummond, Sir S$.  Eardley-Wilmot, 
K.C.I.E., Mr. R. C. Munro Ferguson, M.P., Lieut.- 
Colonel D. Prain, C.M.G., C.I.E., F.R.S., Mr. E. R. 
Pratt (president of the Royal English Arboricultural 
Society), Sir W. Schlich, K.C.I.E., F.R.S., Prof. Wm. 
Somerville, and the Hon. Arthur L. Stanley. Mr. R. L. 
Robinson, of the Board of Agriculture and Fisheries, will 
act as secretary. 

A MEMORANDUM of the Secretary of State for War 
relating to the Army Estimates for 1912-13, just issued 
as a Parliamentary Paper, states that after careful 
consideration by the Committee of Imperial Defence, it 
has Been decided to establish at once a joint Army and 
Navy School of Aviation at which officers of both services 
shall be taught to fly, before proceeding to the separate 
Army and Navy establishments at which they will be 
exercised in the more specialised requirements of their 
respective services. A site for the school has been selected 
on Salisbury Plain, and the purchase of the necessary land 
will be completed at the beginning of April. Building, to 
plans which have been already prepared, will be pressed 
forward rapidly, and it is hoped at a very early date to 
have accommodation at the school for officers and men, 
instructors, and mechanics, as well as the necessary sheds 
for aéroplanes and workshops for their repair and adjust- 
ment. Provision has also been made on an extended scale 
for purchase of aéroplanes and other necessary equipment 
for the school. The Estimates further provide for con- 
tinuing the experimental and other work of the Army Air- 
craft Factory, for further buildings required for airships, 
for an addition of personnel to Army establishments for 
aéroplane work, and for a considerable number of aéro- 
planes as a first instalment of the equipment of the Field 
Army. The total sum provided for the above services 
amounts to 322,0001., which includes an Admiralty con- 
tribution of 14,0001. to the general expenses of the school. 
The increased provision for aviation services is 177,000l. 


In a _ lecture delivered at University College, on 
February 20, in connection with the Francis Galton 
Laboratory for National Eugenics, Dr. M. Greenwood 
pointed out that public opinion respecting the possibility 
of influencing the infant death-rate by administrative action 
‘had greatly changed during the last 100 years, the preva- 
lent belief being that the great majority of deaths in the 
first year of life were due to preventable causes. Apart 
from the supposed ill-effects of the industrial employment 
of mothers, three factors had been associated in the public 
mind with the rate of infant mortality, viz. the birth- 
rate, the prevalence of artificial feeding, and poverty. The 
general conclusion which the lecturer emphasised was that 
the effects of administrative reforms upon the infant death- 
rate were in danger of being exaggerated. Any such 
exaggeration was calculated to do a great deal of harm, 
because expectations were raised which could not be 
realised, and the consequent reaction in the public mind 
might lead to general indifference towards the subject of 
sanitary administration. 


Tue general exhibition of lunar study which the Astro- 
nomical Society of Barcelona proposes to hold in the 
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University of that city, under the honorary presidency of 
the Rector of the University, Baron de Bonet, will be open 
to the public from May 15 to June 15. This exhibition 
has for its object the grouping in one harmonious whole 
of the discoveries relating to our satellite. It will com- 
prise at least the following sections:—A, lunar carto- 
graphy ; B, representations of the moon by drawings and 
models ; C, photographs of the moon; D, lunar physics; 
E, the study of the tides; F, observatories and instru- 
ments; G, apparatus for cosmographic demonstration ; 
H, history and biography; I, lunar astrology. The com- 
mittee arranging the exhibition will be glad to receive 
offers of assistance from any interested persons, whether 
members of the society or not. Already exhibits are being 
received, and the society is anxious to get into touch with 
anyone who possesses books, drawings, photographs, 
sketches, models, &c., of items of lunar interest. The last 
day for entries is April 15, and the last day for receiving 
exhibits is May 1. The society offers diplomas to exhibitors 
and to all who contribute in any way to the success of the 
exhibition. All correspondence and offers of help, &c., re- 
garding the exhibition should be addressed to Don Salvador 
Raurich, secretary of the society, Gran Via Diagonal, 462, 
Barcelona, Spain. 


Dr. A. H. Younc, Emeritus professor of anatomy in the 
University of Manchester, a former president of the 
Anatomical Society of Great Britain and Ireland, died at his 
residence in Didsbury on February 22, of an illness which 
had incapacitated him for the past three years. Prof. 
Young exercised a considerable influence upon British 
anatomy during the last quarter of a century, not only by 
his own investigations, but even more so by the researches 
which he inspired his assistants to carry on. Much of his 
earlier work, such as the memoirs on the anatomy of the 
elk, the hyzena, and the northern beluga, was done in 
collaboration with his predecessor, Prof. Morrison Watson ; 
but at the same time he carried out a series of investiga- 
tions of his own upon the anatomy of Phascolarctos, 
Viverra, Proteles, and the elephant, devoting especial 
attention to the musculature of the marsupial hand and 
forearm. After he succeeded to the chair of anatomy in 
Manchester he and his assistants became interested in 
embryology, and they produced a series of morphological 
memoirs, in which the facts of ontogeny and comparative 
anatomy were happily blended. Prof. Young himself con- 
centrated his attention mainly upon the problems of the 
morphology of arteries, his best known work being his 
strong attack upon the commonly accepted interpretation 
of the middle sacral or caudal artery as the prolongation 
of the dorsal aorta. 


In a Reuter telegram from KhartGm which appeared 
in the Press last week, it was stated that Prof. Garstang 
had discovered at Meroé evidence that the Roman Empire 
extended much further south than has hitherto been sup- 
posed, even to Meroé (Kabushia) itself, the evidence for 
this conclusion being the discovery of a Roman temple, 
&c. In this way, the telegram adds, the presence at 
Meroé of the Augustus-head discovered last year is ex- 
plained. We have not as yet the facts of the discovery 
which have led Prof. Garstang to this conclusion, but until 
they have been carefully examined it would be rash to 
accept so revolutionary a statement as certain. Hitherto, 
though the Roman legions are known to have marched 
so far south as Gebel Barkal (Napata) in the reign of 
Augustus in order to punish a Nubian invasion of Egypt, 
the southernmost Roman permanent post has always been 
supposed to have been Primis (Ibrim), and this was only 
occupied for a short time, the usual ‘‘ furthest south ” 
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having been Syene (Aswan), or at most Hierasykaminos 
(Maharraka), at the southern end of the Dodekaschoinos. 
No literary authority under the Empire gives the slightest 
hint of any such thing as a Roman station far south of 
Napata, and within Khartim, and until 
definite evidence comes from Prof. Garstang we must sup- 
pose that his Roman temple is no more than a Nubian copy 
Had there 
been such a station at Meroé, Strabo could not have failed 
to mention it. 


150 miles of 


of one, and means no regular Roman station. 


Tue ‘‘ Memorandum to Sanitary Authorities on the Sub- 
ject of Epidemic Poliomyelitis ’ 
NaTuRE, vol. Ixxxvii., p. 494), which was issued by the 
Local Government Board in December, 


(infantile paralysis, see 


1911, has now been 
followed by the publication of further reports upon the 
subject (New Series, No. 61). The volume contains a re- 
Dr. Reece on the prevalence of the disease in 
Devonshire and Cornwall in 1911; another, by Dr. Farrar, 
the Midlands and 1910; 
Mervyn Gordon on the bacteriology of the 
clinical and epidemiological Dr. 
The number of known the 
and Cornwall outbreak up to September 16, 1911, 


port by 


on outbreaks in Dorsetshire in 
Dr. 


and 


notes by 
disease ; 
Hugh 
Devon 


notes by 
Macewan. cases in 
was 154, with thirty-four deaths, but probably many mild 
and abortive cases escaped notice. The report concludes 
indictment of some of the public authorities 
of the districts concerned on account of their reluctance to 


with a grave 


take the steps necessary to cope with the disease. 

WE are glad to welcome a new series of publications by 
the Museum of the University of Pennsylvania. The 
series will comprise the publications of the Babylonian 
section of the museum; and a beginning has already been 
made by the issue of a monograph on ‘‘ Babylonian Hymns 
Prayers,’” by the Swedish Dr. David W. 
Myhrman. It is well known that the University of Penn- 
sylvania possesses a very rich collection of tablets obtained 


and scholar 


as the result of four expeditions which conducted excava- 
tions on the site of the Babylonian city of Nippur between 
the years 1888 and 1900. The greater number of the texts 
published in the present volume are from this site; others 
are from collections purchased in London and Baghdad. 
The tablets contain religious compositions, the majority of 
which are written in Sumerian, the language of the early 
non-Semitic inhabitants of Babylonia. Since they date 
from the end of the third millennium B.c., they are of very 
great interest as throwing light upon the development of 
Babylonian religious ideas in their earlier stages. Dr. 
Myhrman has expended an immense amount of labour in 
order to reproduce the original script as closely as possible, 
working on the principles which have governed earlier 
publications of the Pennsylvania Museum. But, at any 
rate in the more crowded texts, we could wish that a more 
conventional transcript had been adopted; this would un- 
doubtedly save time in publication, and would be a real 
help to the reader. The excellent photographic plates 
already furnish the student with the necessary epigraphical 
data. But, apart from this suggestion, we have only 
praise for the volume before us, which makes the texts 
available for students on the plan already employed by the 
great museums of London, Paris, and Berlin. We note 
with pleasure that the new series largely owes its success 
on the material side to the generosity of Mr. Eckley 
Brinton Coxe, jun., who has already done so much to 
further the scientific aims and interests of the University 
of Pennsylvania. 


An account of the vertical migrations of Mysis mixta in 
the Baltic is given by A. Otterstrém in Meddelelser fra 
Kommissionen for Havunderségelser, Plankton, Bd. i., 
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No. 9. The deal n 
months June, July, and August. During the daytime the 
Mysis the bottom. Between 8 
10 p.m. they move upwards into the higher water 


observations only with the 


are found only on and 
the height to which they rise apparently varying witl 

intensity of the light. The author considers that the 
phenomenon is controlled by light-intensity, that 
little, if anything, to do with it. As 
M. mixta is an important food of the herring in the Baltic, 


the question is one of some practical interest. 


temperature has 


Two papers recently published by Danish 
(Danish hydrographical investigations at the Faros 
Martin 


Havundersdégelser, 


investig 
Islands 
Knudsen, in Medd 
Hydrog al 

No. 1, and The plankton on a submarine bank, by 
lrbeider Tilegnede Eug. War 
November, 1911), throw new light upon an oceanog 


itors 


in the spring of 1910, by 
fra Kommissionen for 


Paulsen, in Biologiske 


problem of very considerable interest, namely, the p 
and biological conditions upon an isolated bank surroun 


The 


by deep water in mid-ocean. Faroe Bank, whi 
two deal with, lies in the Atlantic at a consider- 
distance to the S.W. of the Islands The 
temperature of the water on the bank is lower than that 
and at 
The water on the bank 


authors 
able Faroe 
of the surrounding ocean water at similar depths, 
the same time the salinity is less. 
agrees in 
the 
correct in his 


lower depths in 


probably 


these features with water from 


Dr. 
bank is 


surrounding ocean, and Knudsen _ is 
that the water 
which has run up along the slope of the bank from the 
deep The plankton on the bank 
itself is shown to be markedly different, at all seasons at 
which from that found in the 
immediate neighbourhood off the bank, the bank plankton 


view covered by 


water surrounding it. 


samples were taken, 


having a distinctly neritic, or shallow water, character. 
WE The Agriculture of 
Australia that an anonymous donor has presented ¢ 


of money to the University of Adelaide for the pur 
of providing scholarships for post-graduate 


learn from Journal of 


work 
are to be called the Lowrie scholarships, in recognition 
the services rendered by Mr. William Lowrie, the direc 
of agriculture for the colony. It 
scholarships be tenable for one year. 
WE of La 
weekly agricultural paper issued by J. 
Paris, proposing to deal 
matters of agricultural 


is proposed 


have received a copy Vie Agricole, a 
B. Bailliére et 
scientific 
Prof. Perrier 

interesting summary of the problem of sex determinati 
whilst M. Diffloth informing 
desiccation of potatoes in Germany. 


given of investigations 


with and 


interest. 
writes an article on 
Summaries ar¢ 


carried out in other countries 


Altogether, the new journal promises to form a very 
addition to agricultural literature. 


useful 


It appears from The Journal of Agriculture of South 
Australia that the policy of repurchasing estates for clo 
settlement in South Australia continues to justify itse 
the results. Large estates are bought by the Gove 
and subdivided into small holdings of about 300 acres. 
one where formerly not than 400 persons 
inhabited a large area, the population rose under the new 
system to more than 4500. The value of the improvements 
effected is invariably high. A very great change in the 
agriculture of the country is certain to set in, with results 
that must be wholly beneficial. 


case, more 


AFTER exhaustive experiments with practically all 
improved artificial pasture grasses, extending over a period 
of some eight years, the Department of Agriculture in 


Natal has, we learn from The Agricultural Journal of the 
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Union of South Africa, been compelled to the opinion that 
Paspalum dilatatum and Phalaris commutata are the only 
types which promise to hold their own for more than two 
years in the veldt conditions obtaining in the midlands of 
Natal against the competition of native grasses and the 
weeds of cultivated ground. Paspalum flourishes on very 
poor soil, and proved excellent for stock. Phalaris is more 
frost, but tolerant of drought and 
Favourable reports on these grasses are also 


resistant to less 
soil poverty. 
received from the Transvaal. 

RECENT numbers of the Circular and Agricultural 
Journal of the Royal Botanic Gardens, Ceylon, deal largely 
the tapping of Hevea rubber, by 
A remarkable pest 
The slug, 
recently tapped 


with experiments on 
Lock, Bamber, 
described by 


and Holmes. 
Mr. Green. 
Mariaella) Dussumieri, Gray, frequents 
Hevea trees and imbibes the latex oozing from the cuts, 
thus causing an appreciable diminution of the scrap rubber 
that could be collected after tapping. It seemed barely 
credible at the time that any animal could digest liquid 


Messrs. 


is also rubber 


rubber, but direct experiment showed that when some of 
the living slugs were provided with a saucer of rubber- 
milk they at once began to lap it up. The slugs, further, 
do serious injury to young plants. The only remedial 
measures at present suggested are traps and the destruc- 
tion of all rubbish. 


A paver has been published in the Journal of the Asiatic 
Society of Bengal, by Mr. B. Hooper, on phosphorus in 
Indian foodstuffs. The author begins by accepting the 
well-known certain medical investigators 
that the lack of phosphorus in cleaned or milled rice is 
the predisposing cause of beri-beri. By experimenting on 
fowls with rice of varying quality, it was demonstrated 
that polyneuritis (similar to the human _ disease) 
developed when milled, but not husked, rice was used. 
Rice containing only 0-277. per cent. of phosphoric 
anhydride brought on the disease in a few weeks, while 
rice containing 0-469 per cent. formed a healthy diet. A 
therefore been made of rice 
samples from various parts of India. On an average, un- 
milled rice contained 065 per cent. of phosphoric 
anhydride, and milled rice 0-38 per cent. The pulses con- 
ained more, and it is significant that the pulse-eaters 
generally remained free from the disease, whilst their 
neighbours, the rice-eaters, were attacked. 


conclusions of 


Was 


number of analyses have 


Not long ago the Secretary of State for the Colonies 
announced that it had been decided in principle to main- 
tain the central establishment of the Imperial Department 
of Agriculture for the West Indies for a further period of 
ten years. The opportunity has therefore been taken in 
No. 4 of the West Indian Bulletin to review broadly the 
work of the Department in the past, and to indicate ‘some 
of the problems for the future. There are undoubted signs 
that the West Indies are recovering from the distress in 
which they have been plunged during the latter part of 
the nineteenth century. Confidence in the sugar industry 
has revived as the result of the abolition of bounties and 
improved trade relations with Canada; the production of 
cacao in Trinidad, Grenada, and Jamaica has increased; 
a considerable American fruit trade has grown up in 
Jamaica; Sea Island cotton has been introduced into St. 
Vincent, Barbadoes, and the Leeward Islands; limes have 
been much grown in Dominica, and rice in British 
Guiana. But if the conditions are favourable for crops 
they are equally favourable for pests, and perhaps nowhere 
is more careful and continuous work necessary on the part 
of mycologists and entomologists. There is also much 
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scope for the work of the plant-breeder, for it has been 
shown that some of the new seedling canes are very much 
more profitable than the older ones. 


Tue current issue of the Journal of the Quekett Micro- 
scopical Club (November, 1911) contains interesting 
observations, by Mr. D. J. Scourfield, on the use of the 
centrifuge in pond-life work. He finds that a high speed 
(7000-10,000 revolutions per minute) is necessary to bring 
about the concentration of some of the more minute 
organisms; when so high a speed is required, centrifuge 
tubes holding only about 1-5 c.c. This methed 
is to be regarded as accessory to the ordinary methods of 
collection by means of nets and filters. Mr. C. D. Soar 
gives a list of fifty species of Hydrachnids (water-mites) 
collected, for the most part near London, by the late Mr. 
Saville-Kent, account of the anatomy of these 
animals is also published. Mr. E. M. Nelson contributes 
some hints on methods of illumination in microscopic 
work, and lays great stress on the importance of centring 
the beam of iight entering the objective, in order to obtain 
good definition. Whether the beam is centred properly is 
readily ascertained by examining, either with the 
with a hand-lens, the ‘‘ Ramsden disc,”’ 
should be illuminated. Mr. Nelson 
of colour-screens. Dr. E. 
(three of 
Sierra 


are used. 


whose 


most 
unaided eve or 
the centre of which 
adds some notes on the use 
Penard account of fourteen species 
which are new) of fresh-water Rhizopods from 
Leone, and Mr. T. A. O’Donoghue records the finding of 
dimorphic spermatozoa in the human flea and in the blow- 
fly. 


gives an 


the geology of Newfoundland has been investi- 
gated to some extent, its physiography has hardly been 
touched upon from the modern point of view. In the 
January number of The American Journal of Science Mr. 
W. H. Twenhofel contributes a very instructive description 
of the island from his observations made during a study 
of the geological structure of the western and north- 
western coasts. The topography is strongly impressed by 
the structure, of which the north-easterly trend finds ex- 
pression in parallel ridges and valleys having the same 
direction as the folds and faults, softer strata and zones 
of weakness having been eroded. The upland surface pre- 
sents the dissected remains of a former peneplain, which 
once extended over the whole of Newfoundland, and which 
it is suggested may have been completed before Cretaceous 
time, like that of the Appalachian region. Elevated 
valleys occur at altitudes of S00 to 1200 feet, and may 
probably be attributed to erosion at a period when the land 
stood lower by about this amount than at present. This 
cycle of erosion was not completed, but was interrupted by 
renewed uplift of the Long Range in pre-glacial times, 
since the evidence tends to show that this range owes its 
origin to the faulting upward of a block from the foreland’s 
level. 


Tue Survey Department of Egypt has commenced the 
publication of Bulletins dealing with the astronomical and 
geophysical work carried out at the Khedivial Observatory 
at Helwan. No. 1, by Mr. E. B. H. Wade, deals with 
the local attraction of the plumb-line in the prime vertical 
near the Nile Valley, which has been observed during the 
work on the geodetic survey of Egypt which is in progress. 
It had been anticipated that so much as 2” might be met 
with, but when the triangulation had been carried about 
150 kilometres south of Cairo the values obtained for a 
pair of azimuths taken to and fro across the valley were 
found to be discordant to the extent of 11-9”. After the 
careful elimination of instrumental errors, a direct deter- 
mination of the difference of longitude between the observa- 
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tory on the east and a base terminal point on the west 
of the valley by a method especially suitable to the case, 
and the reobservation of the azimuth of the southern side, 
the reached that in this part of the Nile 
Valley the local attraction in the prime vertical is 8-8” 
by different methods on the northern side, and 


conclusion is 
and 6-9” 
12-6” on the more southern side, the plumb-bob being re- 
pelled from the axis of the Nile Vallev. The 
employed is described. 


method 


WE have received the fourth and concluding part of the 
first volume of the Bulletin of the Seismological Society 
The papers which it 
Among the more interesting may be mentioned a 
biographical with an excellent portrait of Major 
C. E. Dutton, described, in forgetfulness of Prof. C. G. 
Rockwood, as first Mr. Otto 
Klotz gives a simple method of locating the epicentre of 
in earthquake from the duration of the first series of 
tremors at three widely stations. Mr. E. C. 
lempleton describes a rather strong earthquake on July 1, 
igt1, in Central California. From the nature of the 
shock and the disposition of the isoseismal lines it is 
evident that the earthquake was a twin, the more important 
of the two foci being situated near Coyote, a village twelve 


f America. contains are mostly 
brief. 
notice 


America’s seismologist. 


separated 


miles south-east cf San Juan. 
Prof. A. C. Lawson on a 
small post-Glacial fault scarps near Banning, in western 


The paper of greatest value 


is one by remarkable series of 


Ontario. They have been exposed by the removal of the 
glacial drift, which until recently has helped to preserve 
the sharpness of the The glaciated rock so far 
uncovered is about a 
dislocated by a large 


scarps. 
quarter of an acre in area, and is 


number of small reversed, or over- 


thrust, faults. Along a transverse line 66 feet in length 
twenty-four scarps were counted, the height of which 


ranges from an eighth of an inch to 3? inches. The move- 
ment of the faults, as shown by the displacement of the 
glacial stria, was invariably in the direction of the dip. 
Tue Journal of the Franklin Institute for January con- 
tains a noteworthy paper, recently read by Prof. Cleveland 
\bbe, entitled *‘ The Obstacles to the Progress of Meteor- 
ology." To form an adequate idea of the important ques- 
tions dealt with it would be necessary carefully to peruse 
Prof. Abbe states at the outset that he is not 
a pessimist. He says:—‘‘ We have been so long accus- 
tomed to fairly accurate and very useful daily weather 
that we begin to look for perfection in 
range predictions. Let us be optimistic and believe that 
eventually these will come.’’ But he asks why it is that 
that progress has been so slow, and why we have been 
unable definitely to establish the existence of periods in our 
climates. Possibly they do not exist, but if they do 
they are completely covered up by the defects of observa- 
illustrations showing that 


the paper. 


forecasts long- 


local 
tions. number of 
at fault 
been faulty, exposures changed by 


He gives a 


have been because instruments have 
growth or disappear- 


Although balloon 


observat ions 


of trees, and various other causes. 
observations now record what is going on ten or fifteen 
miles above us, and although daily weather maps have 
been published for the whole of the northern hemisphere, 
obstacle that hinders perfect prediction is our 
gnorance of many details as to the laws that govern the 
tmosphere. The author that the 
laboratories specially adapted to atmospheric experiments 
s of fundamental importance, and the association there- 
with of able students trained in mathematics and physics. 
‘When all this is realised, the intellectual work that will 
there be done will gradually remove all obstacles to the 
eventual perfection of our knowledge of the atmosphere.”’ 
the of astronomical observatories and all 
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case 
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other scientific institutes, plans must be made for many 


vears of labour. 


SINCE the introduction of the earth inductor as an instru- 
ment for the determination of the magnetic dip, the ques- 
Does the dip 

accurate 


ltmospheric 
note in the 


inductor or the 
The 


Electricity gives 


often asked, earth 


the 


tion is 


circle give more results ? editor of 


Terrestrial Magnetism and 


the results of his experience in a December 
The 
fifteen 


gives 
times as accurate as the 
While dip circles differ 


inductors agree to 


(1911) number. earth inductor, once set up, 


a result in minutes five 


dip circle will give in an hour. 


amongst themselves by a few minutes, 


within a few tenths of a minute of arc. For survey work, 


when the instrument has to be set up afresh at each place 


of observation, the present type of inductor has no 


advantage over the dip circle, but it is hoped that ere 


long an inductor suitable for such werk will be constructed. 


Tne first number of the Science Reports of the Tohoku 
Imperial University, Sendai, Japan, contains an important 
Prof. Honda on_ the 


of forty-three 


thermo-magnetic properties 
which 


paper by 


chemical elements, most of were 


obtained in 
bilities of these elements up to temperatures in many cases 


a state of great purity. The magnetic suscepti- 


exceeding 1000° C. were measured by the pull exerted on 
them by the non-uniform magnetic field between the pointed 
poles of a Du Bois electromagnet. The strength of the 
field could be 
mined by the aid of a small coil and a ballistic galvano- 
The pull 


With the exception of iron, nickel, and cobalt, 


increased to 23 kilogauss, and was deter- 


meter. was measured by means of a_ torsion 
balance. 
these elements have susceptibilities which are independent 
of the intensity of the field. Some of them 
change their susceptibility with change from solid to liquid 


The suscepti- 


magnetic 


or from one crystalline form to another. 
bility appears to be connected intimately with the position 
of the element in the periodic system of chemical classifi- 
cation. The laws for diamagnetic 
substances, susceptibility generally independent of tempera- 
and for paramagnetic inversely proportional to the 
not to be and 
increase of temperature 


stated by Curie, t.e. 
ture, 
found correct, 
law : 


absolute were 
Prof. Honda 


produces a change of susceptibility towards that of the 


temperature, 
substitutes the 


element of next higher atomic weight. 

SoME interesting conclusions concerning the spectra pro- 
duced in gases and vapours by different types of electric 
M. G. Millochau in a_ paper 
18, vol. cliii., of the Comptes 
the spark on to a 


discharge are recorded by 
which is published in No. 
image of 
turn projected on to a 
the author 
to the nature and dura- 


rendus. 
slit, an image of which was in 


By projecting an 


photographic film revolving at a known rate, 


obtained photographic evidence as 


tion of the discharge. At the same time he photographed 


the spectrum produced in various gases, enclosed in 
Pliicker tubes, by the different discharges, and so was 


able to correlate the different spectra with the respective 
types of discharge producing them. By this means he 
differentiates seven types of ‘‘ simple ’’ discharges, each of 
which always produces the same spectrum, whatever 
be the pressure in the tube, and finds that in a complex 
discharge the resulting spectrum is the summation of the 
sirnple dis- 


may 


spectra produced by the several superposed * 
the simple discharges range from a continuous 
for example, by joining up the 
terminals of the secondary of a Ruhmkorff coil, 
condenser, directly to the terminals of the vacuum tube, to 
condenser through a 


charges ; 
discharge obtained, 
without 


an intermittent discharge from a 


considerable resistance. The ‘‘ simple discharges ’’ may’ be 
grouped under three general heads :—(1) the slow dis- 
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charge, (2) the ‘‘ semi-brusque’’ discharge, and (3) the 
‘* brusque ”? discharge, of which the respective durations 
are cf the order of 0-01 sec., 0-0001 sec., and 0-00001 sec., 
and M. Millochau briefly describes the different types of 
spectra produced in various gases by each. Thus in CO, 
the first produces the ‘‘ Swan’ spectrum, while the second 
produces the spectrum of carbonic oxide in place of the 
““Swan.’’ With the ‘‘ brusque’? discharge, ‘‘ line 
spectra are produced, the lines of hydrogen and helium 
being always broad. Finally, M. Millochau arrives at the 
most important conclusion that his results favour the 
dissociation hypothesis, inasmuch as they appear to show 
that the production of the various spectra depend upon the 
temperature of the vibrating molecule and upon the dis- 
sociation effects which correspond to this temperature. 


OUR ASTRONOMICAL COLUMN. 

ASTRONOMICAL OCCURRENCES FOR MARCH :— 

March 2, 2h. om. Mercury in superior conjunction with the 

Sun. 

4. 5h. 0m. Mars at quadrature to the Sun. 

4. 16h. Om. Jupiter at quadrature to the Sun. 

g. 22h. 36m. Jupiter in conjunction with the Moon 
(Jupiter 4° 59’ N.). 

13. 19h. 12m. Uranus in conjunction with the Moon 
(Uranus 4° 43’ N.). 

15. 19h. 6m. Venus in conjunction with the Moon 
(Venus 3° 43’ N.). 

19. 16h. 44m. Mercury in conjunction with the Moon 
(Mercury 1° 47’ N.). 

20. Ith. 30m. Sun enters Sign of Aries; Spring 
Equinox. 

22. 6h. 14m. Saturn in conjunction with the Moon 
(Saturn 1° 36’ N.). 

24. 20h. 30m. Mars in conjunction with the Moon 
(Mars 2° 44’ S.). 

26. 16h. 19m. Neptune in conjunction with the Moon 
(Neptune 5° 53’ 5.). 

27. 14h. om. Mercury at greatest elongation east of 
the Sun. (18° 51’ E.). 

31. 17h. om. Venus in aphelion. 

Tne EctirsE OF THE SUN ON APRIL 17.—In a memoir 
prepared by the Madrid Observatory there is an excellent 
account of the conditions for the total and annular eclipse 
which will be visible in the peninsula on April 17 next. 
Intended for popular information, the memoir contains not 
only the data calculated for the eclipse in general and for 
several favourable localities, but also gives an account of 
the geometry of eclipses, the methods of calculation, the 
results, and some excellent diagrams and maps showing 
the track of the shadow. 

As an example of the application of the method of 
calculating the values for any particular place, Cacabelos 
(long. =6° 42’ 57” W. of Greenwich; lat.=42° 35’ 53” N.) 
is selected, and for this place it is found that totality will 
last 4-6 seconds, the middle of the eclipse occurring at 
23h. 48m. 54-7s. Other places where the eclipse will be 
total were selected, and, in order to ensure accuracy, a 
commission was appointed to determine their geographical 
coordinates. They are Barco de Valdeorras and Verin, 
and their positions were found to be :—long. 3° 17’ 43-5” 
W. ot Madrid, lat. 42° 25’ 5-4" N., and long. 3° 45’ 12-0” 
W. of Madrid, lat. 41° 56’ 29-0” N., respectively. The 
track of the eclipse across the peninsula is shown on a 
large-scale map (1 : 500,000) at the end of the memoir, the 
central line passing from immediately north of Ovar, in 
Portugal, to Oviedo, and leaving the northern coast 
slightly to the east of Gijon. 

Tne Earty BasyLontan Eclipse OF THE SuN.—In a paper 
appearing in part iii., vol. ii., of the Transactions of the 
Royal Society of South Africa, Mr. Nevill discusses at 
length the vexed question of the date to be assigned to the 
eclipse of the sun recorded on Tablet No. 35968 of the 
British Museum collection, which Dr. Cowell has identified 
with the eclipse of —1062, July 31. He describes the 
broken tablet, and discusses Mr. King’s reading of the 
same from several aspects, arriving at the conclusion that 
the internal evidence does not preclude a date in the ! 


NO. 2209, VOL. 88] 


twelfth century B.c., or even earlier. After examining 
every eclipse occurring between 1250 and 920 B.c., Mr. 
Nevill, by several processes of elimination, finds that, with- 
out assuming any secular acceleration of the sun’s motion, 
the eclipses which fit the various conditions, of time, date, 
place, &c., best are those of June 5, 1217, May 18, 1123, 
and May 31, 956 B.c., and of these three the first most 
closely corresponds with theory and observation. i 
Finally, he points out that Dr. Cowell’s hypothesis of 
secular acceleration, permitting a number of ancient 
eclipses to be recognised, constitutes a strong case if no 
other hypothesis can be found, but its adoption raises 
several questions which for the present cannot be satis- 


factorily answered. 


Tue Proper Motions OF THE STARS IN THE CLUSTERS 
h axp x Perset.—Vol. v. of the Recherches Astro- 
nomiques de l’Observatoire d’Utrecht is devoted to a thesis 
prepared by M. A. van Maanen dealing with an investiga- 
tion of the proper motions of 1418 stars in and near the 
famous double cluster h and xy Persei. 

The object of the investigation was twofold: first, to 
find the proper motion of the two clusters; secondly, to 
determine the frequency of the proper motion according to 
its amount and to the magnitudes of the stars for this 
region of the sky. From a number of plates six were 
selected, two pairs taken by Kostinsky in 1896 and 1908, 
and one pair by Donner in 1892 and 1909, and among the 
conclusions arrived at it is maintained that this method 
of using pairs of plates is not inferior to that where the 
images are impressed upon the same plate at different 
epochs. The proper motions resulting from the discussion 
are so srnall as to render it impossible to make out which 
stars are, and which are not, members of the groups. In 
determining the frequency of the proper motions, it was 
found that, of the 763 stars considered, 300 had P.M.’s 
between 0-010" and 0-019", while only 142 had motions 
less than o-o10"; no sufficient reason has yet been found 
for the relatively small number of small proper motions. 

Tur TERRESTRIAL MAGNETIC EFFECTS OF SoLar Rapta- 
TION.—In an extract from Ciel et Terre (No. 12, 1911) Dr. 
A. Brester discusses the causes which produce the diurnal 
oscillation of the magnetic needle and other terrestrial 
magnetism effects. In the place of the vortices produced 
by the heating effects of the solar radiation, he would 
substitute vortices produced by solar kathode rays, and 
he shows how the action of these would be concentrated in 
the neighbourhood of the earth’s poles where the greatest 
oscillations of the needle are recorded. Further, he points 
out that electrical tourbillons would not be disturbed by 
ordinary atmospheric disturbances, and thus would give 
regular changes such as are observed, and also that, the 
electrical state of the sun depending on the solar activity, 
his theory would account for the observed relation between 
the diurnal oscillations of the needle and the number of 
sun-spots. 

AssorPTION OF Licut Space.—The January number 
of the Monthly Notices contains an interesting paper by 
Mr. F. G. Brown, in which the author discusses the 
absorption of light in interstellar space. Taking all the 
nebula given in the N.G.C., he found approximate 
measures of the intrinsic brightness of each by comparing 
the total brightness, or conspicuousness, as given in the 
N.G.C. with the diameter. Although this method of deal- 
ing with the subject cannot be regarded as final, the results 
are very striking, and indicate that the small nebulz 
appear less bright per unit area than do the large nebulz, 
or, in other words, the probably distant are fainter than 
the probably near. M1. Brown’s preliminary investigation 
also suggests that the absorption is different in different 
directions through space. 

An Osserver’s Hanpsoox.—‘‘ The Observer’s Hand- 
book for 1912,’’ published by the Royal Astronomical 
Society of Canada, is a valuable compendium of the data 
likely to be required by the isolated amateur. It contains 
various ephemerides and tables, useful star-charts, notes 
on the constellations and phenomena for each month. 
tables showing the times of sunrise and sunset for each 
day in latitudes 44°-52°, and brief accounts of the eight 
comets of 1911. The handbook contains sixty-four pages, 
and is sold for 25 cents at the society’s rooms, 198 Colleg: 
Street, Toronto. 
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A SELF-CLOSING PLANKTON NET FOR The advantages which this net possesses over other 
HORIZONTAL TOWING. models are stated by Kofoid to be :— 

— ee ¢ (1) A method of opening and closing at any level in the 

A SELF-CLOSING plankton net has long been needed | sea ‘under complete control of the operator. 


: for horizontal towing. It is especially necessary for (2) Perfect and continuous closure of the net during 
the investigation of the vertical distribution of pelagic | geseent and ascent. 
wganisms. Numerous attempts have therefore been made, (3) Possibility of horizontal towing. 

{ rom the time of Pavesi (1883) onward, to devise a satis- (4) An opening free from interfering structures which 
factory instrument for this purpose. The latest, and | tend to ward off more active pelagic animals. 


ipparently the most satisfactory one of its kind, has been wi: P, 
lesigned by Prof. Kofoid after suggestions from Dr. G. H. 
Fowler, of the Research expedition. 


The net is a ring net with circular opening, which can THE ANTHROPOLOGICAL SURVEY OF 
) both opened and closed under water by _Messengers. CANADA. 
The bag of the net is, as usual, of silk bolting cloth, a | ee: rik og ; e f 
imple cone held horizontally by a support. The frame is | HE Dominion of Canada is the first of our ce s to 
heavy casting of phosphor bronze, with enlargements at | have an official department for the sole put 0s _of 
the horizontal axis for the reception of the hubs of the | anthropological investigation, and it is to be hoped that 
| this good example will be followed speedily elsewhere. 


aws of the net. The upper end of the frame is expanded | th : : : 1 
to form a head-piece enclosing and protecting the tripping rhe history of this new departure is brit fly as follows. 
When the British Association met at 
Montreal in 1884, a commit 
- sisting of Dr. E. B. Tylor, Dr. G 
Dawson, General Sir J. H. Lefre 


| Daniel Wilson, Mr. Horatio H 
| others (the personnel of which s 
sequently modified), was appointed for 
; } the purpose of investigating and pub- 
* | lishing reports on the phvsical 
: | characters, language, industrial and 
i social condition of the north-western 
j tribes of the Dominion of Canada. The 
4 welfth and final report of the com- 
mittee was presented at the Bristol 
: meeting in 1898, which, in addition to 
original articles, contained a sum 
of the work of the committee in Br 
Columbia by Dr. F. Boas, and an index 
to reports iv.-xii. In view of the meet- 
ing of the association in Toronto in 
1897, a new committee, consisting of 
several Canadian and British q 
| Was appointed at the Liverpool n 
in 1896 ‘* to fanise an l 
| survey of Canada,’’ of 
| George M. Dawson was ia 
| secretary. Prof. D. P. LLOW 
| elected chairman in 1899. Ti 
mittee suffered great loss by 
death of Dr. Dawson in 1901; he was 
succeeded by Mr. C. Hill-Tout. Prof. 
|} J. L. Myres, in his presidential address 
] to Section H at Winnipeg, gave a 
} 4 short history of the work of the two 
committees, and stated that ** the pre- 
mature death of George Dawsor 1901 


A Self-closing Plankton net. 
broke the mainspring of the machine 


the field-workers fell out of touch with one another and with 


mechanism for the net jaws, and the lower edge bears a 


slot for attaching the heavy weights. the subject ; the instruments were scattered, and in 1904 the 
The net is balanced in a vertical position by the very Ethnographic Survey Committee was not recommended for 

heavy lower flatiron-shaped weight. renewal.’? Thanks mainly to the energy of Prof. J. L. 
The mouth of the net is formed not by one continuous | Myres and Mr. E. S. Hartland, a third committe: 


ring, but by two hinged jaws, which can both be brought | appointed at Winnipeg, 1909, with the Rev. Dr. G. 
ip and held together by the tripping apparatus. In the as chairman and Mr. Hartland as secretary. The 
figure both jaws are in this position, and the net mouth graphic Survey Committee reported at the Sheffield 
is closed, the net being ready for descending. The two | ing in 1910 (Report, p. 205) that 


its work had been 


semicircular jaws can rest in three positions: they may crowned with success. The recommendations of this com- 
be both folded against each other and held upwards as in mittee at the Winnipeg meeting to the Dominion Go 

the figure, or one may be allowed to fall forwards and ment were supported by delegations of the C 
downwards until both jaws complete a circle and the net section of the Archzological Institute of America 

mouth is open. In the third position both jaws lie against | Royal Society of Canada, and on September 1, 1910, a 
each other, but hang downwards. division of anthropology under the Geological Survey of 


_ There are two “‘ trips,’? one of which is operated by the | Canada was established, of which Dr. E. Sapir was made 
first messenger, the other by the second. director. Dr. Sapir is a distinguished student trained 
The net is lowered vertically, the ship being at rest, to Prof. F. Boas. Dr. Boas is himself intimately acat 
he desired depth, and the first messenger sent down the with Canadian ethnology, and in 1888, under ‘the auspices 
able. This releases the lower jaw, which falls forwards | of the committee of the British Association, began his field- 
ind downwards until the net mouth is open. | work among the north-west tribes which has led to such 
After towing is completed and the cable is perpendicular, | brilliant results. The inauguration of the new department 
the second messenger is sent down, and the upper jaw is could not have been put in better hands, but the work 
released. It falls to the lower position, is held firmly | was clearly too vast for one man to cover it. On January 
gainst the lower jaw, and thus the net is closed. 1, 1911, Mr. C. M. Barbeau, a very promising Canadian 
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who had been trained at Oxford, was appointed assistant 
in anthropology, and on June 15 Mr. Harlan I. Smith, 
formerly of the American Museum of Natural History, 
New York, entered on his duties as archeologist. Mr. 
Smith is well known as a_ keen and_ conscientious 
archeologist who has done some good work in British 
Columbia and elsewhere. The Canadian Government 
deserves hearty commendation for its appreciation of the 
need of an anthropological survey of Canada, and of the 
excellent selection of a staff with which to carry it out. 
May we be permitted to hope that at no distant date the 
services of a physical anthropologist will be secured ? 

It is true that a certain amount of work has already 
been done in Canada; but it has been of a_ sporadic 
character, and without any system, except that done by 
the Jesup North Pacific Expedition; attention should, 
however, be directed to the series of papers on the Salish 
tribes published by Mr. Hill-Tout, mainly due to the 
action of the British Association Committee, and to the 
fine monograph on ‘‘ The Great Déné Race,’’ by Father 
A. G. Morice, in Anthropos, vols. i., ii., iv., v. Dr. Sapir 
is fully aware of this; and while investigations of limited 
areas and peoples must first engage the attention of the 
small staff, he has already mapped out the problems which 
have to be solved, and thus the detailed work will fill 
gaps in a_ well-thought-out scheme. The best general 
account we have of Canadian ethnology is the valuable 
Archzological Report, 1905, printed by order of the Legis- 
lative Assembly, Toronto, 1906. 

In a report published in Science, December 8, 1911, 
Dr. Sapir says :—‘* The ethnological work already under- 
taken by the division embraces three distinct lines of 
inquiry. The first of these was undertaken by [himself] 
among the Nootka, and resulted in the amassing of much 
material of linguistic and ethnological interest. It is 
intended to carry forward this work from year to year. The 
second line of inquiry is the analysis of the culture of the 
Iroquois, including under this term the Huron-Wyandots, 
who were never included in the league. This work was 
undertaken by Mr. Barbeau, who. beginning with the 
Hurons of Lorette and the few Wyandots still left in 
western Ontario, took up an intensive study of the 
most conservative group of Wyandots, those of Oklahoma. 
The study of the Iroquois proper, particularly from the 
point of view of social organisation, was entrusted to Dr. 
A. A. Goldenweiser, of Columbia University, who has 
amassed much of value at Grand River Reserve. The third 
point of attack was the culture of the eastern Algonkin 
tribes. Here a beginning was made by Dr. Cyrus Mac- 
Millan, of McGill, among the Micmac, and by Mr. W. H. 
Mechling among the Malecite. It is hoped to begin svstem- 
atic work among the Cree, Ojibwa, Plains tribes, and 
tribes of the Plateau-Mackenzie region as soon as oppor- 
tunity will permit. So far, the archeological work of the 
division has been confined to a preliminary reconnaissance, 
by Mr. Smith, of the field in eastern Canada. Hand-in- 
hand with research and publication, which must naturally 
form the main activity of an anthropological survey of 
Canada, is the building up of an anthropological section 
of the national museum at Ottawa. At present the 
museum is relatively rich in West Coast ethnological and 
Ontario archzological material, to the neglect of other 
fields. Persistent efforts are now being made to round 
out the resources of the museum. 

““The Canadian Government is to be congratulated on 
having established a systematic survey of aboriginal 
Canada. Now or never is the time in which to collect 
from the natives what is still available for study. In 
some cases a tribe has already practically given up its 
aboriginal culture, and what can be obtained is merely that 
which the older men still remember or care to impart. 
With the increasing material prosperity and industrial 
development of Canada, the demoralisation or civilisation 
of the Indians will be going on at an ever-increasing rate. 
No. short-sighted policy of economy should be allowed 
to interfere with the thorough and rapid prosecution of the 
anthropological problems of the Dominion. What is lost 
now will never be recovered again.”’ 

This is a very good example of the way in which the 
overseas meetings of the British Association iustify them- 
selves. A. C. Happoy. 


NO. 2209, VOL. 88] 


SOOT.' 


THE smoke nuisance, like certain other public abuses, 

is rapidly approaching the acute phase which seems 
necessary before the patient town dweller changes his tone 
from an inarticulate murmur to a muttered complaint 
sulliciently loud to awaken the slumbering authority to a 
sense of his duty. 

The smoke abatement societies serve as his mouthpiece ; 
they have been formed to collect information, hold con- 
ferences, organise exhibitions of smoke-preventing appli- 
ances, and generally to create discontent with the present 
whilst encouraging hope for the future. 

These societies have recently banded themselves together 
into a Smoke Abatement League, one of the objects of 
which is to persuade the Local Government Board to 
modify the present method of dealing with smoky 
chimneys. If statistics furnish any guide for public 
action, the League has fully justified its aims. Within the 
last few months facts have been forthcoming from different 
and quite independent sources showing not only the nature 
of soot and its effects, but the actual amounts discharged 
into the air and falling to the ground in the course of the 
year. These quantities are not reckoned in cwts., but in 
hundreds and thousands of tons. 

Messrs. Cohen and Ruston have shown that the quantity 
per square mile which falls in Leeds increases from 25 tons 
on the outskirts to 539 tons in the industrial centre of the 
town. In London, Messrs. Des Voeux and Owens have 
found the quantity to vary from 58 tons at Sutton, in 
Surrey, to 426 tons in Old Street, E.C., and Mr. Fyfe, of 
Glasgow, in a paper read at the Manchester Smoke Abate- 
ment Conference, has found that whereas 72 tons falls at 
the seaside village of Bo’ness, the amount in Glasgow 
reaches about 820 tons per square mile. The three 
large towns together show a total deposit of nearly 
50,000 tons of soot a year, or about 18 lb. per head of the 
population (6} millions). At the same rate the yearly soot- 
fall for the whole of the United Kingdom would reach 
about 300,000 tons; but this number is probably too 
high, as it includes country districts where naturally the 
quantity per head is much smaller. The method for 
estimating the deposit which has been used in Leeds 
was to collect rain water at eleven different stations 
(ten in the town and one in the country) by means of a 
large funnel placed in the neck of a Winchester quart 
bottle, and to analyse the contents monthly during a whole 
vear. These estimations included the soot (in which the 
content of carbon, tar, and ash was determined) and the 
soluble constituents, viz. free and albuminoid ammonia 
and nitrates, free and combined sulphuric acid, sulphurous 
acid and chlorine. In Glasgow the deposit was estimated 
by means of eighty-three dust boxes, sixteen being dis- 
tributed about Glasgow and the remainder placed in other 
districts. They were left for two months (December, 1910, 
and January, 1911), and the contents were then weighed 
and analysed for carbon, tar, and ash. Messrs. des Voeux 
and Owens have used a similar method to that adopted in 
Leeds, but on a much larger scale, substituting for the 
funnel a large hopper connected with a capacious bottle. 
The contents were treated as in Leeds, both insoluble and 
soluble constituents being estimated. The experiments 
were also continued throughout the year. There does not 
seem to be any great advantage gained by the substitution 
of the larger and more costly apparatus for the funnel and 
Winchester quart bottle if the analyses are carried out 
with sufficient care. 

In addition to the monthly sootfall, the Leeds experi- 
ments have included the estimation of the total soot dis- 
charged from domestic and factory chimneys, and the stil! 
more important permanent deposit of tar, which is thr 
prime agent in the discoloration of buildings and foliage. 
and (on account of its acid character) in the destruction of 
masonry, mortar, fabrics, and vegetation. The quantity o! 
soot produced in Leeds annually from factory and domestic 
chimneys is roughly 35,000 tons, which is distributed a- 
follows :— 

1 Soot: its Character and Conp-sition.” By Cohen and Rust r 
(fours. Soe. Chem. Ind., Necember r=, rort.) 

* Air Pollution in Glasgow and Other Tow:-s in Scotland.” By Pee: 
Fyfe. Paper r:ad at the Manchester Smoke Abatement Conference 
November, 1orr. 

‘© The Sootfall of London.” (he Lancet, January 6, 1912.) 
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Tons. 
Blown away 31,480 
Temporary deposit in the town 36472 
Permanent deposit in the town 48 


the method of determining the permanent deposit was 
by means of glass plates a foot square, which were ex- 


posed at different stations for three months at a time. 
‘| surface was then rinsed with water to remove any 
lovse material, and the deposit removed and analysed. As 


this tarry material is much the most deleterious ingredient 
of the soot, the method of comparing the translucency of 
these plates after exposure with certain standards may be 
recommended as a rough test of atmospheric pollution by 
smoke. 

ohen and Ruston have calculated that in a domestic 
fireplace about 6 per cent. of the fuel escapes as soot, 


whereas in a boiler or other furnace the loss may be 
reckoned at } to ? per cent. Taking the estimated coal 
consumption from both sources, we get for the whole 
country a loss in the form of soot of :— 
Tons 
6 per cent. on the estimated domestic 


consumption of 32 million tons 1,920,000 


0-5 per cent. on the estimated factory 


consumption of 100 million tons 500,000 
2,420,000 
From the ratio of soot emitted to soot deposited in 
Leeds, the above 2,420,000 tons will yield a deposit of 


nearly 300,000 tons in the neighbourhood where the coal 
is consumed; for it must be remembered that the whole 
quantity will sooner or later reach the earth. 

Comment is unnecessary. On the ground of the discom- 
fort, dirt, waste, and pecuniary loss which smoke entails, 
the evil is one which should receive serious consideration, 
and it is to be hoped that the forthcoming conference and 
exhibition which is being promoted by the London Coal 


Smoke Abatement Society will be successful in directing 
more attention on the part of the authorities to the 
disastrous effects of smoky chimneys. 


BELGIAN BOTANICAL INVESTIGATIONS.' 
"THE supplementary part of the seventh volume 
entirely occupied with a sketch of the geographical 
botany of Belgium by Dr. J. Massart, providing a con- 


1s 


uation of the more specialised account of the vegeta- 
n of the littoral and alluvial districts by the same author 
published in the original volume, and previously noted in 


NatuRE. The sketch does. not contain any such detailed 
observations as are recorded in the botanical surveys 
carried out in Great Britain by W. G. Smith, C. E. 
Moss, and others, but incorporates the results of various 


Belgian researches, notably the modification of leaves in 
dry and moist localities furnished by Miss M. Ernould, 
the periodic phenomena of vegetation carefully studied by 
the meteorologist, Dr. E. Vanderlinden, in connection with 
climatic variations, as well as several geological and agri- 


cultural investigations. Geology occupies more 
prominent position than is usual in an cecological botanical 


memoir, and practically supplies the basis of treatment in 
most important chapter. The classification of associa- 
tions is artificial. Uncultivated and cultivated areas are 
placed in antithesis. As might be expected in a country 
iere mountain ranges are wanting and intense cultiva- 


tion is general, there are few. natural associations; apart 
from the dunes, the most important are the types of vegeta- 
ton growing on cliffs and rocks. 
\ notice of Dr. Massart’s able contribution would 
quite incomplete without an expression of cordial 
niration of the excellent photographs and maps that are 
lected in the ‘* Annexe.’’ Of the photographs, more 
than half are stereoscopic, and to ensure that they shall 
‘Recueil de l'Institut Botanique Léo Errera (Université de Bruxelles).”’ 
lié par Jean Massart. Tome Supplémentaire vii.bis, pp. xii+332. 
vexe au tome supplémentaire vii.his, pp. iv-+466 photographs+9 maps 
diagrams+pp. v-xiii. Tome viii, pp. ix+383, avec Stéréoscope. 
(Pruxelles: Henri Lamerton, and 
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be fully appreciated a simple but effective stereoscope is 
provided. It will be observed that the author has paid 


particular attention to the photography of cryptogamic 
plants; fungi are the most suitable for the purpose, but 
the lichens (Figs. 434 and 636), the mosses (Figs. 332 and 
414), and the algz (Fig. 222), also the mycorrhiza of beech 
(Fig. are particularly well defined. Discrimination 
between the photographs of flowering plants would be idle 
where nearly all are and convey their special 
meaning. 

The eighth volume contains three extensive papers, a 
study by Dr. V. Gallemaerts of the phanerogams growing 
on willows, an investigation by Mrs. J. Schouteden-Wery 
as to the factors which regulate the distribution of algz 
off the south-western region of the Belgian shore, and _ the 


320), 


successful 


observations of Dr. Vanderlinden mentioned above; in the 
last the observations, concerned chiefly with the com- 
parative dates of flowering, extend over a_ period of 
fourteen years. 

BIOLOGICAL STUDIES IN JAVA. 
“T-HE memoir referred to below contains a_ series of 


articles embodying the results of six months’ study 
and observation in Java in the winter of 1909-10. The 
subjects dealt with are :—(1) climbing organs within the 


genus Randia; (2) Javan Myrmecodia; (3) the ‘* silver- 
field’? of Haplochilus panchax; (4) the microbiological 
in the humus of certain humus-collecting 


processes 
Epiphytes ; (5) the bacteria nodules on the leaf-margins of 
Irdisia crispa. 

Not the least interesting is the account of the author’s 
investigation of the biological phenomena of Myrmecodia 
tuberosa, of Hydnophytum montanum, and, incidentally, 
of Polypodium sinuosum. Miehe briefly reviews the work 
of his predecessors, Beccari, Treub, and on the 
same subject, and adds a bibliography relating specially 
to the interrelations of ants and plants. The tuberous- 
stemmed rubiaceous genera Myrmecodia and Hydnophytum 
are among the most remarkable vegetable productions of 
the Malay Archipelago, alike in habit of growth and the 
economies of nutrition. These plants are epiphytes, usually 


others, 


gregarious, and commonly associated with the equally 
singular Polypodium sinuosum. They form irregularly 


shaped fleshy stems or tubers, ultimately 6 to 9 inches or 
more in diameter, with chambers and intersecting or blind 
galleries, in nature perhaps eventually always inhabited 
by a certain kind of ant and a fungus. <A few short 
branches bearing a tuft of crowded leaves are given off 
from the tuberous stem, and the flowers are small and 
inconspicuous. 

How far the association of these three organisms is an 
instance of beneficial symbiosis is still uncertain. Beccari, 
one of the earliest investigators and illustrators of this 
class of plants, came to the conclusion that the shape and 
development of the stems was entirely dependent on the 
action of the ants. But Treub proved by experiments with 
seedlings and older plants that the development of the 
thickened stems and the formation of galleries was abso- 
lutely independent of the ants. Hence some other use had 
to be sought for the passages and chambers open to 
exterior influences. Treub and subsequent investigators 
claim to have proved that these interior surfaces, which 
are of two kinds, play an important part in the economy 
of the plant, furnishing, in effect, the channels of absorp- 
tion and transpiration. The of stomata from the 
exterior parts of the stem and tuber is advanced in support 
of this theory. 

Miehe instituted further experiments to determine the 
nature of the vital functions of these two different surfaces 


absence 


of the galleries and chambers. In certain parts of the 
system the surface of the walls was smooth and of a 
‘“leather-yellow,’’ in others black and warted. The 
result of numerous experiments was the same, namely, 
that the warty surface rapidly absorbs water, whereas 
the smooth surface does not possess this property. The 


fungus which inhabits the tubers has not been determined, 
but it is probably allied to Cladosporium and Cladotrichum. 
3y Hugo Miehe. Pp. 299-431. 
der Mathematisch-Physischen 
Gesellschaft der Wissenschaften, 
Price 6 marks. 


(Des xxxii. 
Klasse der 
No. iv.) 


1 “ Javanische Studien.” 
Bandes der Abhandlungen 
Koniglichen Siichsischen 
(Leipzig : B. G. Teubner, rgtr.) 
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It is always present, and confined to those parts of the 
walls of the labyrinth which are studded with warts, there 
forming a dense carpet, which gives the dark colour to 
the walls. The ant, Iridomyrmex myrmecodiae, which 
inhabits the tubers under natural conditions is a small red 
one, but this was dispossessed by a larger black species in 
plants under cultivation in the garden of Buitenzorg. 

The two kinds of wall-surface are thus briefly charac- 
terised :—‘* One part is smooth, light brown, impervious 
to water, free from fungus, and on which alone the ants 
place their pupze; the other part is warty, discoloured, 
pervious to water, clothed with fungus, and never bears 
pupe.’’ Further, the ants deposit their excrement ex- 
clusively in the fungus galleries, so that the breeding part 
is kept pure and clean. Although a system of galleries 
and chambers is developed under artificial conditions in- 
dependently of ants, the association of the three organisms 
points to a beneficial symbiosis whereby nutrition of the 
host plant is supplemented and the ants are provided with 
a home. W. Borttinc HeEmsLey. 


THE STUDY OF DAYLIGHT ILLUMINATION.) 
ROF. L. WEBER has lately published an account of 
the series of tests of daylight illumination carried 
out by him in Kiel during the years 1905-8. Measure- 
ments of this kind were previously undertaken and 
described by the author so far back as 1890; his main 
object on this occasion has been to devise a more accurate 
and convenient means of specifying daylight illumination 
and the requisite window-area in interiors. 

The results of a new and complete series of measure- 
ments of light from the unrestricted sky, carried out at 
mid-day, classified for the months of the year and extend- 
ing over the years 1905-8, are now given. The author 
also describes an improved form of photometric apparatus 
specially devised for this work. The results. of an 
extensive series of tests of the day-illumination in the State 
schools at Kiel are also presented. At the time of previous 
experiments the individual characteristics of the various 
class-rooms and the prevailing climatic conditions had not 
been sufficiently correlated, so that it was difficult to 
frame very precise general recommendations. Prof. H. 
Cohn has, however, suggested that the illumination on 
any desk should not fall below 25 metre-candles (approx. 
2 foot-candles), and that this result would in general be 
secured if the projected solid angle subtended by the 
window-area at this desk was not less than 50 square 
degrees. 

This solid window-angle is often taken as the sole 
criterion of effective illumination. Yet it leaves out of 
account the effect of reflection from the walls in the room, 
and also the position of the window with respect to the 
surroundings outside. 

An improvement now suggested by Prof. Weber takes 
the form of measuring the ‘ light-value ’’ (Lichtgiite) of 
the window. This quantity denotes the value of the pro- 
jected area of the portion of the window-area which is 
entirely unobscured by surrounding trees or buildings, 
the area of the entire window being taken as 100. Prof. 
Weber describes two new instruments for the convenient 
measurement of these quantities. 

Authorities, in estimating the daylight requirements of a 
room, usually require that the ratio of the window-area to 
the floor-area of the room should not exceed 1:6, or in 
some cases 1:10. The author suggests that if this ratio 
were multiplied by the “‘ light-value’’ we should get a 
much more serviceable factor (which he denotes by P) 
for expressing the admission of tight to the room. 

Further data are needed before one can state quite 
definitely what value P should assume for various interiors, 
but this information could readily be obtained. As an 
illustration the author summarises the results of tests in 
520 typical class-rooms, the illumination on the best and 
worst illuminated desks, and on a desk intermediate 
between these extreme positions, being studied. For 171 
of the rooms P had a value >10, and in 304 rooms it 
was >5 but <r1o. In conclusion, he estimates that in 
only 5 per cent. of these class-rooms would the illumina- 


1 A reprint from the Schriften des Naturwissenschaftlichen Vereins fiir 
Schleswig-Holstein, Band xv., Heft i. 
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tion, under average climatic conditions, during the year 
fall below Cohn’s minimum of 25 metre-candles. 

Prof. Weber next gives an account of his examinatio; 
of the conditions of illumination in the library of th 
University of Kiel. He shows that, so far from comp! 
ing with Cohn’s minimum figure, even the best light 
tables would only receive 2-3 metre-candles during 
December. He also points out that the rule prescribing 
the window space for a given floor-area is quite inappli 
able to rooms in which the floor is filled by vertical stac!: 
of books, and that such shelves rarely receive sufficie 
light. 

Finally, there is a communication from H. Borchar«d 
which contains a summary of the theoretical and experi 
mental methods employed for studying the distribution 
brightness in the sky. A chart (based on a method devis« 
by Prof. Weber) is given showing the approximate intensity 
and distribution at different periods of the year. Thy 
sky rarely approaches the ideal diffusely radiating hemi 
sphere assumed in conventional calculations. Thy 
illumination is really due to mixture of diffused and trans 
mitted light, the proportions of which vary with differe 
climatic conditions. The distribution of brightness alter 
accordingly. 


THE FLORA OF DAGHESTAN. 

MR: N. I. KUZNETSOF concludes an article in tl 
. Izvestiya of the Imp. Russ. Geogr. Soc., Nos. 6-7, 
1910, on the flora of the mountain region of Daghestan, 
with an historical sketch of its origin and distribution. 
Daghestan was raised above the water at the beginning 
of the Tertiary period, and its climate subsequently became 
drier and assumed a more continental character as thi 
Sarmatic Sea around it dried up, and consequently the 
Tertiary forest which clothed it must have gradually 
dwindled. At the same time, the combined action of 
erosion and tectonic movements produced bare slopes 
which, especially those facing south, afforded excellent 
conditions for the development of upland xerophyti 
vegetation. Here gathered forms which had existed i 
various parts of Daghestan from the beginning of thi 
Tertiary period, and were now distributed, some in thr 
north, others in the south, some on the schists, others on 
the limestones, and in connection with climatic conditions. 

In the Glacial period Daghestan’ received fresh 
accessions from the north, and from the west through Asia 
Minor. Firs and birches now clothed the country, crowd- 
ing out what was left of the Tertiary timber trees, which 
are now represented only by an occasional Tertiary birch, 
Betula Raddeana, or oak, Quercus macranthera. Many 
slopes, especially the southern, were never forested, and 
many limestone plateaus would not harbour arboreal 
vegetation, and there xerophytic types spread vigorously. 

In the steppe period the forest trees retired into the 
heart of the country, their place being taken by xerophytic 
forms, while in the open valleys appeared representatives 
of the hot desert flora of the Mediterranean. The moun- 
tain xerophytic forms of Daghestan spread widely during 
this period. Some forms, not adapted to migration, re 
mained in the country, others spread to other parts of the 
Caucasus, while those easily distributed extended so far as 
the steppes of South Russia, when these were laid bare by 
the retreat of the Pontic Sea. Maps accompanying the 
article show the distribution of the most characteristic 
forms. 


VITAL EFFECTS OF RADIUM AND OTHER 
RAYS.’ 


DOPTING the chronological order in which the radia- 
tions of radium and other sources were discovered 
and applied, the lecturer considered, in the first place, th 
effects of light and radiant heat, dwelling especially upon 
the fact that the chemical rays—i.e. blue, violet, and ultra- 
violet-—were those which had vital effects upon the 
tissues. The differential effect of these rays as compared 
with those of longer wave-length at the other end of the 
1 Abstract of a discourse delivered at the Royal Institution, on February 
2, by Sir James Mackenzie Davidson. 
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spectrum was well brought out in the course of an experi- 
ment in which, the spectrum having been produced upon 
the screen, a strip of bromide paper was stretched across 
it so as to receive the length of the spectrum, and this on 

ing developed and fixed was shown to have darkened 
very considerably at the blue and violent portion, while the 
red end of the spectrum was practically white paper. The 
more ready absorption of these blue and violet rays, known 
to everyone who has looked at the reddened disc of the 
un through a somewhat dense fog, was further illustrated 
by placing a glass cell in front of the lantern and filling 
it with hypo solution to which some hydrochloric acid was 
added. Ultimately, only the red waves were able to pene- 
trate. The lecturer further pointed out that the blue 
colour was the last to be seen at the close of day; 
that when a person had his sight temporarily impaired 
by over-indulgence in tobacco he lost the perception of red 
nd green in the centre of his field of vision, but very 
rarely lost the perception of blue; and that in cases of 
blindness coming on gradually from wasting of the optic 
nerve, blue was the last colour to go. 

After reviewing the Finsen light treatment, which was 
based upon the fact that the most effective rays, physio- 
logically speaking, were those of the violet and ultra-violet, 
and the superseding of the arc by a quartz mercury vapour 
lamp for the production of active violet light in large 
quantities, the lecturer turned to the X-rays, and spoke of 

early X-ray burns sustained by operators, paying a 
tribute to Dr. Blacker, of St. Thomas’s Hospital, one of 
the first martyrs in radiology. Sir James proceeded :— 

““It is worthy of note that most, if not a'l, X-ray burns 
produced in operators began in the uncovered parts of 
their skin, such as the hands and face. A good deal of 
doubt still exists as to whether the primary X-rays alone 
are responsible for these manifestations. Having suffered 
from chronic X-ray burns in my hands, especially my 
right hand, it seemed to me rather remarkable that the 
area of trouble at the back of the hand should end sharply 
at a line corresponding to the usual position of the coat- 
cuff, for cloth, of course, is quite transparent to the X-rays, 
and the adjacent parts of the skin beneath the sleeve wer: 
in my own case equally exposed with the uncovered hand 
itself. 

““Many views have been put forward to explain the 
causation of certain of the X-ray burns, but it appears 
probable that the secondary or indirect rays given off from 
the surface of the glass may be, if not in some cases the 
primary factors, certainly largely contributory to these 
superficial skin burns. As a further confirmation of the 
possibly vital effect of these rays upon the skin, I may 
mention that Freund, of Vienna, found that a tube so 
high as to give no fluorescence on the screen caused the 
hair to fall out, and also that, with a tube having the 
electric current passed in the reverse direction so as to 
produce only very weak primary X-rays, similar results 
were obtained. It would be interesting to construct a 
tube so as to employ for therapeutic purposes these 
secondary rays alone.’ 


The lecturer demonstrated the existence of these 
secondary and less penetrating rays by exciting a Crookes 
tube in the ordinary way, and suspending opposite the 
point from which the primary rays emerge a mass of lead 
through which no primary or direct X-rays could possibly 
penetrate. Naturally, a shadow of the lead was cast by 
the X-rays coming from a fine point in the anode—the 
X-rays which may, for the present, be called the primary 
rays—but within this eclipsed area he obtained shadows 
caused by other rays, and when these were traced they 
were shown to be produced on the glass of the tube, which 
luoresced green. These rays, he found, were more richly 
produced in what was called a ‘“‘ high ’’ or ‘‘ hard ’’ tube. 
On making comparative measurements of the rays by 
means of the electroscope, he found that with a high tube 
giving very penetrative rays, if the action of the primary 
rays were taken as 1, the action of the secondary rays 
would be 3, and that with a low tube giving X-rays of 

low order of penetrability, if the primary rays were 
See as 1, the secondary rays would be one- 
seventh. 
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The secondary rays from the 
physical side is comparatively slight. Mr. Campbell 
Swinton alludes to their existence in a paper published in 
1898, when he describes them as secondary rays from the 
green fluorescing glass of the X-ray tube; and at a some- 
what earlier date Prof. Silvanus Thompson showed that 
the kathode stream, after impinging upon the target and 
thus giving rise to the main beam of X-rays, was reflected 
and impinged upon the walls of the tube, thus 
causing a green fluorescence. He called these reflected 
kathode ** para-kathodic.’’ ‘* Whether they produc: 
X-rays upon this second impact or not does not appear to 
have been proved,’’ said Sir James Davidson in concluding 
this portion of his lecture, ** but as Barkla and Sadler 
and others have demonstrated that X-rays outside the tube, 
impinging upon solid matter, give rise to secondary rays, 
it seems certain that the X-rays, in passing through the 
walls of the tube in which they are generated, must give 
rise to secondary X-rays, and it may well be the case that 
the green fluorescence of the glass of an X-ray tube gives 
us two sets of X-rays—one produced by the primary 
X-rays in their impact on passing through it, and_ the 
other produced possibly by reflected kathodal rays. Be 
that as it may—and it is a matter for the physicist—I feel 
sure that their physiological action upon the skin must be 
considerable, especially as they are much more readily 
absorbed than the primary X-rays.”’ 

Discussing the methods of protection against X-ray 
burns, the lecturer said that many years ago he made an 
experiment in which a tube was completely 
buried in a large quantity of red lead contained in a box, 
and when this was excited in a dark-room the fluorescent 
screen showed that no X-rays at all were able to penetrate. 
Then a small opening was made by scooping away the 
red lead until the primary rays got through, together with 
only a very few of the secondary rays from the small area 
of glass opposite the orifice. This was the most effective 
means of screening everybody from the rays except the 
individual under observation, but it was highly incon- 
venient, the apparatus being difficult to handle, especially 
when a fresh tube had to be embedded. Therefore a box 
was constructed, lined with a mixture of red and whit 
lead, and a smail hole was cut in it for the emission of 
the rays. Some such method, he added, was now gener- 
ally adopted, and was most important for the protection 
of the The lining of the fluorescent screen with 
thick lead-giass, and the Sabouraud pastille method of 
dosa; with other safeguards, rendered the X-rays, as 
applied for medical purposes, practically free from risk to 
operator and patient alike. 

The lecturer then proceeded to describe the effects of 
X-rays upon cell-life, pointing out their radical influence 
upon the young and growing tissues. On the principle of 
attacking the young and growing cells, the X-rays injured 
the hair follicles and brought about the fall of the hair. 
The sweat glands could be destroyed in the same manner. 
The action of the X-rays upon the blood was limited chiefly 
to the white blood corpuscles, the red blood corpuscles 
being very resistant. The central nervous system also, 
fortunately, had great resisting capacity. The most 
sensitive of all the tissues were the lymphoid tissues gener- 
ally, especially the spleen, which shrank and 
strongly pigmented under the attack of the radiation. 
Indeed, in certain diseased conditions of the spleen the 
X-rays had been used with marked success. In malignant 
tumours, while the X-ray method might be of service in 
checking the rapidity of the growth, it could not be looked 
upon as a method of cure, although after the removal of 
such growths by operation the application of the rays 
to the involved area might assist in destroying any of the 
malignant cells which the surgeon’s knife had missed, and 
thus preventing redevelopment. As the technique of the 
X-rays improved, the field of their utility in therapeutics 
would be gradually extended. 

Next in order to the X-rays, historically, came radium. 
The events which led up to the discovery of this substance 
were summarised, and the physical properties of radium 
were described. The process of the disintegration of the 
radium atom, through which was evolved the radiant 
energy of such service in medicine, was admirably illus 
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trated by the very simple experiment of burning some 
magnesium sparking compound. In this process of fly- 
ing to pieces the radium atom first gave off an atom of 
helium which was called the @ ray, and the remainder 
of the atom evolved as a gas or emanation. The emana- 
tion in its turn decomposed, losing half its energy in 
about four days, and finally gave rise to an active deposit 
of rapid change, which gave off a, B, and y rays. The 
action of the @ rays on living cells was uncertain, but 
from some experiments which the lecturer had carried 
out with the ‘* active deposit’? from thorium he thought 
that the action of these rays upon the skin must be very 
slight. 

The biological effects of radium had been closely studied 
upon a large variety of organisms. In the case of plants, 
for instance, a tube of radium placed upon a leaf would 
cause the irradiated area to lose its chlorophyll and to 
assume autumn tints. A prolonged exposure retarded the 
growth of seeds. Anthrax microbes had been found not 
to develop at all if left for twenty-four hours in an atmo- 
sphere charged with radium emanations. In Metchni- 
koff’s laboratory at the Pasteur Institute, recently, it had 
been proved that certain toxins tended to lose their viru- 
lence after being made radiferous. When diphtheritic 
toxin was left for thirty days in contact with minute 
quantities of radium sulphate, the poisonous effect of the 
toxin was found to be much less rapid than in the case 


of the same toxin which had not been treated in this 
fashion. Young animals’ were particularly sensitive, 


especially in the epithelial tissues, and when animals had 
been killed by exposure to radium it was worthy of remark 
that paralysis and death were found to be due to internal 
hemorrhages. The nerve cells had not shown = any 
appreciable alteration. The central nervous system in all 
cases, indeed, was very resistant to radium action, but it 
suffered indirectly from the effects upon the vascular 
tissues. 

** The date of my own first application of radium to the 
treatment of disease,’’ continued the lecturer, ‘‘ was May, 
1903. The case was a large rodent ulcer, just below the 
right eye, which was rapidly progressing in spite of X-ray 
treatment. Two glass tubes, each containing 5 mg. of 
radium bromide, were applied tentatively for a short time 
to the upper border of this ulcer, and the application was 
cautiously repeated in the course of two or three days. 
The improvement was so manifest that the tubes were 
applied in the same manner over the general surface of the 
ulcer, which finally healed perfectly without scarring, and 
has remained well during the nine years that have since 
elapsed.’’ While incapable of effecting a cure in certain 
severe and old-standing rodents, their progress was 
arrested in a marked manner, and considerable improve- 
ment of the condition was gained. ‘*‘ Radium has also 
proved to have a markedly specific action upon a trouble- 
some disease of the eyelids known as ‘ spring catarrh.’ 
This occurs in young people, the upper eyelids more par- 
ticularly being covered with rough granulations. The 
disease was quite incurable until I applied radium to a 
little boy sent to me by Mr. Arnold Lawson, and with the 
use of radium every case treated has been completely and 
painlessly cured. A matter also worthy of remark is that 
from the commencement of the treatment, even before any 
appreciable improvement is visible, the patients express 
themselves as feeling the eyes much more comfortable, and 
they are able to use them in their ordinary occupations 
during the period of treatment. 

** A further indication for radium therapy was discovered 
in the case of X-ray dermatitis. It was my misfortune to 
suffer from a chronic manifestation of this trouble, and 
three or four years ago a burnt patch on my hand became 
ulcerated. One portion was so threatening as to suggest 
malignancy, which is, unfortunately, a common result of 
these lesions. As nothing that was tried would effect a 
cure, it became a question of excision; but before resort- 
ing to this I applied radium in glass tubes, and was agree- 
ably surprised to find that it completely cured the con- 
dition. The tube contained 20 mg. of pure radium 
bromide, and was left in position for twenty-five minutes. 
Nothing happened for twelve days, and then there occurred 
a certain amount of swelling and redness, the size of the 
black crust increased, and serum exuded from the side. 
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This gradually subsided, and when the crust peeled off th, 
normal healthy thin skin was found to be beneath it.” 
Some striking photographs illustrated successively 
dermatitis, the radium tube in position, the reaction, ar | 
the disappearance of the spot. 

The lecturer went on to describe the apparatus fe: 
spreading radium, for enclosing it in tubes of metal a: 
embedding it in the tumour, and for its metallic filtratic 
so as to obtain a desired penetrability of ray. Son 
diseases yielded to radium more readily than others 
Lupus was very resistant, but a great many other ski 
diseases, as well as small cancers of the tongue and lip 
could be cured, while large, rapidly growing tumov; 
like sarcoma could be cured by the method of buryin; 
tubes within them. Here, again, the fact was illustrate 
that these rays seemed to concentrate their attack upo: 
young and most rapidly growing cells. That was probab! 
the reason why sarcomas were so vulnerable to atta 
when compared with carcinomas, which were of slow 
growth. But in spite of its greater potency and conveni- 
ence in application, the same thing had to be said « 
radium as was said of the X-rays—that it could not i 
any sense be looked upon as a cure for cancerous growth: 
of large size. It would inhibit the further growth of suc! 
tumours, and even destroy them locally, but rarely com 
pletely, and it did nothing to prevent the usual secondar) 
deposits. In the diseases for which the rays possesse 
curative properties, their action was _ extraordinari! 
selective, so that, if the dosage were well timed, th: 
would destroy the abnormal cells without destroying th 
normal. 

The effect of the emanation of radium, which when dis- 
solved could be injected into the tissues, or, like th 
salt, could be confined in a metal tube and buried, was 
practically the same as with radium itself. The emana 
tion gave 75 per cent. of the energy which would b» 
obtained if the radium from which it came were embedded 
in its stead. When introduced into the system by inhala- 
tion, by injection, or by swallowing, the emanation seemed 
to have a capacity for stimulating the body ferments. H: 
produced a standard for the radium emanation which had 
been given to him by Sir William Ramsay. It was in the 
form of a bottle containing 1/40,oooth part of a_ milli- 
gram of pure radium. 

In conclusion, the lecturer turned to the possibility of 
other radio-active substances, less forbidding in price and 
more readily available, taking the place of radium. 
Uranium, thorium, and actinium were radio-active, and 
had all been suggested in this connection, but they were 
too feeble to have any real efficacy. The discovery by 
Otto Hahn of a substance known as meso-thorium, which 
was one of the disintegration products of thorium, and 
was found in the course of an attempt to separate radio- 
thorium directly from thorium, had aroused considerabl: 
expectation. Meso-thorium emitted the same rays as 
radium, and, weight for weight, was more powerful. As 
the supply of thorium was much larger than that of pitch- 
blende, from which radium was obtained, they might hop: 
to have a larger supply of meso-thorium. It would 
much less, but, on the other hand, it had a short life of 
only about seven years. It was being experimented with 
medically in Germany. The lecturer had applied a tube, 
which he showed, equivalent to 10 mg. of pure radium, 
to a chronic patch of X-ray dermatitis on his hand, and a 
reaction followed fifteen days after application. The result 
promised to be favourable. 

Radio-thorium gave off thorium emanation richly. Thi- 
was a heavy gas, lasting seventy-six seconds, giving o!! 
a rays in profusion—rays which, impinging upon a sulphid: 
of zine screen, caused it to glow or fluoresce, a remark- 


cost 


able ‘‘ spinthariscope *’ effect being observed when th 
screen was viewed with a magnifving glass. Thorium 


emanation also resembled that of radium in giving rise to 
an “active deposit,’’ this becoming concentrated on the 
negative pole in an electric field. A metallic surface could 
in this way be made intensely radio-active, giving forth 
the a, 8, and y rays. The ‘active deposit ’’ from the 
thorium emanation lasted for several hours. Th 
lecture concluded with a_ very pretty demonstratin 
of the thorium emanation passing through lo 

tubes- 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.—Plans are before the University for 
loubling the size of the present School of Agriculture, the 
crease being rendered necessary in order to cope with the 
irge accession of work entailed by the proposed assign- 
ment to the Cambridge School of Agriculture of grants 
rom the Development Commissioners for research in plant- 
weeding and animal nutrition. It is suggested that the 
ew building should extend from the western end of the 
resent school towards Tennis Court Road. 

The Site Syndicate has recommended that a site on th 
yuth-east corner of the Downing College site should be 
signed for the erection of a building for the Forestry 
Uepartment. The area measures 110 ft. by 36 ft. 

Dr. Graham-Smith has been appointed university lecturer 

hygiene until September 30, 1916. 

Dr. J. Ward, professor of mental philosophy and logic, 
is been appointed chairman of the examiners for the 
foral Sciences Tripos, 1912. 


K.C.B., F.R.S., will present 
students of the South-Western Poly- 
Chelsea, on March 15, at 8 p.m. 
workshops will be open afterward to 


Str Davin GILL, prizes 
i certificates to 
hnic Institute, 

Laboratories and 
blic inspection. 
It is announced in the issue of Science for February 9 
at conditional gifts of 20,0001. to Washington and Jeffer- 
n College at Washington, Pa., toward a 100,000l. fund, 
d 10,0001. to the Emory and Henry College at Emory, 
i., toward a 50,000]. fund, were voted at a meeting of 
General Education Board of the Rockefeller Foundation 
st January. 

Mr. J. C. Maxwett Garnett, a son of Dr. William 
Garnett, educational adviser to the London County 
Council, has been appointed to succeed Mr. J. H. Reynolds 
in the principalship of the Manchester Municipal School of 
Technology. Mr. Garnett had a brilliant career at school 
nd Cambridge, where he was a wrangler in 1902, in the 

st division of the first class of Part ii. of the Mathe- 

itical Tripos in 1903, and a Smith’s prizeman in 1904. 
He was for some time connected with the technological 

inch of the Board of Education, but was later made 
junior examiner in the elementary branch. His interests 

however, on the technical and scientific side, and he 
should find Manchester a congenial sphere for the exertion 
his activities. 

Tue report of the executive committee of the Carnegie 
Trust for the Universities of Scotland, presented at the 

nual meeting of the Trust held on February 22, points 
out that the past year completed the first decade of the 
history of the Trust. The total income for the period 
mounted to 1,062,9311., out of which 63,5461. was ex- 
pended on research, 368,288]. in grants to universities and 

col S, 445,373/. in payments of class fees for 11,480 

individual students, and 30,158/. in administration. The 

income last year amounted to 108,542l1., and the gross ex- 
penditure to 83,160l., including 7833/. for endowment of 
research, 21,182]. for grants to universities and colleges, 

50,5251. for payments to students, and 36201. for adminis- 

tration. During the year the sum of 339l. was voluntarily 

refunded on behalf of fourteen beneficiaries for whom class 
fees had been paid by the Trust. 


GIFTs amounting to 16,2601. have been announced, says 
Science, by the trustees of Columbia University, including 

iol. from Dr. William H. Nichols for instruction and 
research laboratories in chemistry, and s5oool. from Mrs. 
Russell Sage for the E. G. Janeway Library endowment 
fund at the medical school. From the same source we 
learn that Transylvania University has announced that the 
eflort to raise a fund of 50,000]. has been completed 
cessfully. The largest gifts, apart from 10,000l. offered 
the General Education Board in May, 1910, were as 
lows :—6oool. from Mr. R. A. Long, of Kansas City ; 
ee gifts of 50001. each from Messrs. W. P. Bowers, of 
incie, Ind., Geo. H. Waters, of Pomona, Calif., and 
J. Atkins, of Elkton, Ky. Our contemporary also states 


the completion of the 100,000]. endowment fund for 
berlin College has made possible the following additions 
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to the college resources :—the men’s building, 30,000l.; a 
new administration building, 10,o00l.; the completion of 
the men’s gymnasium, 10,000l.; for higher salaries, 
40,0001. ; and other endowments, 12,0001. 

WE regret to learn that the position of Hartley Uni- 
versity College, Southampton, at the present time is 
extremely critical, and unless a further sum of 10,000/. is 
raised by April 1 it is to be feared that the college will 
lose its status as a university college for Hampshire, 
Wiltshire, Dorsetshire, and the Isle of Wight. ‘This will 
mean a very serious to education in the south of 
England, especially in view of the rapid growth of 
secondary schools throughout the area, all of which 
to Southampton as their university. Inspectors appointed 
by the Advisory Committee of the Treasury visited 
Southampton in and although their report was 
entirely satisfactory as regards the work and development 
of the college, and its educational value to the area which 
it is intended to serve, yet the buildings were condemned 
as inadequate, and attention was directed to the lack of 
voluntary local support. On these grounds it was proposed 


setback 


look 


19090, 


that the annual grant of 22501. should be reduced to 
15001. for the year ending March 31, 1911, after which 
date the grant should be entirely discontinued. Eventually, 
however, as the result of representations made by the 


college, the full grant was paid, and was renewed for the 
year ending March 31, 1912, on the understanding that 
about 31,0001. should be raised by that date, to be appor- 
tioned approximately as follows :—(a) 5oool. for the pur- 
chase of the new college site; (b) 21,0001. for the erection 
of two blocks, to accommodate the arts department (in- 
cluding the day training department); (c) 5o0ocol. to form 


the nucleus of an endowment fund. Strenuous efforts have 
been made to raise this sum, sixteen committees being 
formed in various districts, with the result that 15,962l. 


has been given or promised, while the college can dis- 
pose of property in Southampton estimated at 5o000l., 
making a total of 20,962/. An excellent site has been pro- 
cured, and satisfactory plans for the new _ buildings 
obtained in open competition. The amount available is 
therefore about 10,000]. short of the sum required to be 
raised by April 1, and if this sum is not forthcoming the 
college must collapse. It been the experience of 
almost all university colleges that once the early difficul- 
ties have been mastered the growth of the institution is 
rapid and its success assured. There is every 
believe that the result will be the same at Southampton if 


has 


reason to 


the additional sum of 10,0001. can be secured within the 
limited time allowed. Donations will be gratefully received 
by Mr. D. Kiddle, The Registrar, Hartley University 
College, Southampton. 

SOCIETIES AND ACADEMIES. 


LONDON. 


Geological Society, February 7.— Prof. W. 
F.R.S., president, in the chair.—Dr. A. H. Cox: An inlier 
of Longmyndian and Cambrian at Pedwardine (Hereford- 
shire). The inlier comprises a strip of country about a 
mile in length and half a mile in breadth, situated near 
the border of Herefordshire and Radnorshire, about fifteen 
miles south of Church Stretton. Wenlock and Ludlow 
beds occupy most of the area around Pedwardine, but the 
occurrence of Cambrian Shale yielding Dictyonema has 
long been known. The Dictyonema Shales dip steeply 
westwards towards a series of red and green conglomerates 


W. Watts, 


and grits, with which an occasional thin shale-band is 
interbedded. The latter beds, previously mapped as 


Llandovery, are here referred to the Longmyndian. They 
also dip westwards, and have suffered disturbance, accom- 
panied by overthrusting from the west. They are un- 
fossiliferous, and neither on lithological nor on structural 
grounds can they be regarded as Llandovery strata rest- 
ing unconformably upon the Cambrian. The grits at Ped- 
wardine have apparently been carried south-eastwards over 
the Cambrian along an almost horizontal thrust-plane. 
There is also present a remnant of Bala grits, which dip 
gently eastwards, and rest with strong unconformity upon 
the Cambrian shales. The undisturbed character of these 
Bala beds suggests that the neighbouring thrust may be 
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of pre-Bala date. Later faulting along a_north-and-south 
line has brought the members of these older formations 
against Wenlock and Ludlow beds. From the disturbed 
character of the Silurian strata to the west of the inlier 
it would appear that this inlier is part of a barrier which 
has preserved the district lying to the east from the effects 
of the post-Silurian movements. 


Linnean Society, February 15. —Dr. D. H. Scott, F.R.S., 
president, in the chair.—R. H. Compton: An _ investiga- 
tion of the seedling structure in the Leguminosae. ‘The 
tree habit is held to be primitive in the Leguminosz, the 
herbaceous habit derived; these characters are correlated, 
respectively, with the production of large and small seeds, 
and therefore of large and small seedlings. A stable type 
of tetrarchy is correlated with large size of seedling, and 
is therefore probably primitive. Since both the type of 
symmetry and the level of transition are clearly related to 
the size of the seedling, it appears that, with certain possible 
exceptions, these anatomical features are not likely to be of 
more value in solving phytogenetic problems than the size- 
characters themselves. 


Royal Anthropological Institute, Fetruary zo.—Dr. 
W. L. H. Duckworth: Cave exploration at Gibraltar 
during September, 1911. The excavations commenced by 
Dr. Duckworth in September, 1910 (v. Nature, March 106, 
Igt1, p. 100, and The Athenaeum, March 11, 1911), were 
resumed in’ September, 1911. In the first instance, a 
fissure near ‘‘ Beefsteak Cave,’’ Europa Flats, was ex- 
plored. It yielded stalagmite-encrusted bones of a stag, 
together with comparatively recent bones of domestic 
animals, as well as those of seabirds and hawks. A cave 
on the Mediterranean aspect of the Rock was entered. 
This cave is marked ‘‘ 4a"’ in the illustration of Genista 
Cave, No. 4 in Dr. Busk’s paper. Cave 4a yielded many 
bones, representing a long list of mammals and birds, but 
no human remains came to light. Attention was then 
directed to Sewell’s Cave (cave S) on the Mediterranean 
side, which yielded so many bones in 1910. Sewell’s Cave 
was not completely explored in that year, but has now 
been thoroughly investigated. The most interesting finds 
in 1911 are several very delicate flint implements, a human 
tooth and wrist bone, part of a shell armlet, fitting on to 
a corresponding fragment found in 1910, a specimen of the 
mollusc Nassa reticulata, and a bone which is almost 
certainly that of a leopard. Fragments of pottery were 
also collected. Holyboy’s Cave was again visited (cf. 
Report, 1910), and the hip bone of a small bear was found 
there on the surface of the floor. Apart from work in the 
caves, the fissures opening near the galleries, and the talus 
near the King’s Lines, were inspected, some cervine bones 
being found in situ in one fissure.—A. L. Lewis: Some 
prehistoric monuments in the departments Gard and 
Bouches du Rhone. 


EDINBURGH. 

Royal Society, January 22.—Dr. J. Burgess, vice- 
president, in the chair.—G. H. Gulliver: Note upon the 
structure of ternary alloys. During the second period of 
solidification of a ternary alloy the temperature is not 
constant, and some liquid is always present. ‘The crystals 
of the two separating phases are, therefore, enabled to 
grow to an appreciable size, and instead of the fine struc- 
ture of a eutectic they have the form, and nearly the size, 
of the crystals of the primary phase.—Dr. R. A. 
Houstoun and his associates continued their researches on 
the absorption of light by inorganic salts: No. v. (by Dr. 
Houstoun), copper and the alkali metals; and No. vi. 
(by A. R. Brown), the cobalt chloride colour change. The 
former paper gave the molecular extinction coefficient for 
aqueous solutions of thirteen salts in the ultra-violet, visible 
spectrum, and infra-red. The values for the infra-red were 
obtained with a thermopile, and those for the ultra-violet 
by a new photographic photometer. This, however, did 
not prove so successful as the photographic photometer used 
in previous work along with J. S. Anderson. Part of the 
apparatus was a mirror spectroscope of original design, 
with nickel mirrors and automatic focussing. In the 
experimental work described in the second paper, anhydrous 
cobalt chloride was dissolved in mixtures of alcohol and 
water, and twenty-three different solutions were prepared, 
the solvent varying from pure water to pure alcohol through 
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well-graded intermediate mixtures. The optical measu; 
ments were made with a spectrophotometer throughout 
whole visible spectrum. The results were discussed mat, 
matically with the help of the law of mass action, and 
appeared that in the red aqueous solution of cobalt chlorid 
each molecule of salt was combined with about fifte:n 
molecules of water. Quantitative work done with a sold 
cobalt hexahydrate bore out this view, the absorption spe - 
trum of the latter being quite different from the spectru ) 
of the solution.—W. J. Crawford: The elastic strength | { 
flat plates. This was an elaborate experimental investig..- 
tion on the elastic strength of clamped circular and rec - 
angular plates subject to a definite hydrostatic pressure ©) 
the one side. The analytical theory for circular plates wes 
verified, and the results for various forms of rectangulsr 
plate were compared with Grashof’s formula, which ar: 
purely empirical and not in harmony with fundament: | 
principles of the theory of elasticity. Grashof’s formul:- 
for the maximum stress and deflection were fairly we | 
satisfied, but the experimental strength as measured by tl 
curvature did not agree very well with Grashof’s e»- 
pressions.—Dr. J. H. Ashworth: Observations on tl 
structure affinities of Branchiomaldane vincent , 
Langerhans. This small Polychzete exhibits several poin‘s 
of resemblance to a young ecaudate Arenicola, but differs 


| from the latter in the position of its gills and in its 


nephridia, of which there are only two pairs. The second 
nephridium of B. vincenti is elongate, and extends through 
three or four segments. Although Branchiomaldane pr-- 
sents some primitive characters, it affords evidence of 
having undergone considerable retrogression, no doult 
correlated with its tubicolous habits. 

CAMBRIDGE. 

Philosophical Society, January 29.—Sir George Darwin, 
K.C.B., F.R.S., president, in the chair.—R. H. Clarke: 
Demonstration of a stereotaxic instrument for directing 
insulated or other needles to any desired point in an 
animal’s brain by graduated movement in three planes. 
E. Hindle: Observations on fowl pest. The author has 
shown that the offspring of Argas persicus infected with 
Spirochaeta gallinarum are also’ infected, producing 
spirochztosis in the fowls on which they feed. Moreover 
the eggs laid by ticks reared in the laboratory, and which 
have always been fed on healthy fowls, are found to he 
infected. These observations show that once an Argus 
becomes infected, the infection is maintained not only in 
the first generation, but also in the second.—C. Strick- 
land: Gregarines in fleas ——Major Cornwall: The rela- 
tion between the lytic point of red corpuscles in hypotoni 
salt solutions and the tonicity of the serum expressed in 
terms of NaCl. The mean range of lysis of the red 
corpuscles was very nearly the same for all the specivs 
experimented with, the average of the eight being 0-144 
per cent. NaCl. The majority of the red corpuscles of 
any particular species are lysed at or about a_particul: 
dilution of salt, and comparatively few are either much 
more or much less resistant than the majority.  Thes 
variations probably depend on the strength of the envelopes 
of the corpuscles. There is no obvious relation betwer 
the resistance of the corpuscles of any species to hypoton 
lysis and their resistance to lysis by normal serums of other 
species. No definite relation could be discovered betwe+ 
the resistances of the red corpuscles and the tonicities « 
the serums. The high tonicity of serum is probab 
apparent and not real, and is perhaps due to some protei 
—C. Warburton: The genus Rhipicephalus. — Attenti: 
was directed to the genus Rhipicephalus of the Ixodid 
as presenting quite unusual difficulties to the systemati-'. 
Of course, in any group forms are liable to occur concer:- 
ing which it is difficult to decide whether they ought to 
regarded as distinct species or merely local varieties, | 
the difficulty in subdividing the genus Rhipicephalus gos 
much beyond this. Two forms so distinct that—on tle 
analogy of other genera of ticks—no one would hesita' 
to recognise them as different species, are found in two 
different localities, where each is fairly constant to its typ 
but presently a number of specimens are collected from a 
single animal in a third locality completely connecting ti 
two; and this occurs over and over again. It is sus- 
gested that we have here ~ very striking case of specie: 
in the act of formation, before intermediate forms have had 
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‘me to disappear. The genus is essentially African. Only 
‘o or three so-called ** species *’ of Rhipicephalus occur 
it of Africa, and their distribution is easily accounted for 
vy the fact that they are dog parasites. The other prin- 
cipal Ixodid genera are well distributed all over the world. 
—Prof. Nuttall: The parasites of equine biliary fever. 
Prof. Nuttall described the two species of parasites, Piro- 
plasma caballi and Nuttallia equi, which occur in equine 
biliary fever in Africa, Asia, southern Europe, and South 
America. It has hitherto been supposed that biliary fever 
is due to but one species of parasite, but studies carried on 
in conjunction with Mr. C. Strickland have demonstrated 
that two diseases, due to distinct parasites, have hitherto 
been confused under one name. Both parasites are very 
deadly in their effects; they are transmitted from horse to 
horse by ticks, and the blood of animals which have 
‘ecovered from all symptoms of the remains 
nfective for years. 


diseases 


MANCHESTER. 

Literaryy and Philosophical Society, February 6. 
Prof. F. E. Weiss, president, in the chair.—William 
Burton: Note on the earliest industrial use of platinum. 
The author gave an account of the general history of the 
mineral, particularly its use for coating pottery, and he 
exhibited specimens of pottery illustrating the application 
of various metals.—Prof. E. Rutherford: The origin of 
the B rays from radio-active substances. He stated that 
from a study of radio-active transformations it has been 
found that each atom of matter, in disintegrating, emits 
one a particle expelled with a definite velocity, which is 
characteristic of the substance. In many transformations, 
8 and y rays are emitted, and from analogy it would be 
expected that one B particle should be emitted for the 
transformation of each atom. The experiments, however, 
of Baeyer, Hahn, and Miss Meitner, and of Danysz, have 
shown that the emission of B rays from the radio-active 
substances is, in most cases, a very complicated pheno- 
menon. The complexity of the radiation is most simply 
shown by observing in a vacuum the deflection of a narrow 
pencil of B rays by a magnetic field. If the rays fall 
normally on a photographic plate, a number of sharply 
marked bands are observed, indicating that the rays are 
complex, and consist of a number of homogeneous sets of 
rays, each of which is characterised by a definite velocity. 
[he remarkable complexity of the B radiation is well 
instanced by the experiments of Danysz, who found that 
the products of radium B and C together emitted at least 


twenty-seven sets of homogeneous rays. Some of these 
had a velocity exceedingly close to that of light. Notwith- 


standing this apparent complexity, general experiments 
have shown that the number of B particles emitted from 
radium B and C is about that to be expected if each atom 
in breaking up emits only one 8 particle. In order to 
explain this complexity of the 6 rays, it is necessary to 
suppose either that the atom breaks up in a number of 
distinct ways, each of which is characterised by the emission 
of rays of definite velocity, or that the energy of the 
8 particle can be reduced by certain definite amounts in 
its escape from the radio-active atom. ‘The latter view 
appears more probable and more in accordance with the 


facts observed. It was found from an analysis of the 
results given by Danysz that certain relations existed 


between the energies of the individual 8 particles com- 
posing some of the different sets of rays. The difference 
in the energies of the B particles from radium B and from 
radium C could be expressed by a relation of the form 
pa+qb, where a and b were definite constants and p and gq 
had integral values o, 1, 2, 3, &c. “This result may be 
explained by supposing that the 8B particle initially is 
liberated within the atom endowed with a certain speed, 
but that in escaping from the atom it may pass through 
two or more regions in which the quantity of energy a or bh 
is abstracted. The number of these units of energy 
abstracted will vary from atom to atom, each individual 
atom probably giving rise to only a few of the types of 
8B rays observed. Evidence was given that the values 
a and b served as a measure of the energy of the y rays 
emitted from radium, and were connected with the energy 
of the B particle required to excite the characteristic radia- 
tions in the atoms of radium B or C. Prof. Rutherford 


said that it is of great theoretical importance to examine 
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with the greatest care the nature of the emission of 8 rays 
from all the known radio-active substances, for it promises 
to throw a great deal of lis on the interior structure of 
the atom. 


DvuBLIN. 
Royal Irish Academy, February 12.—Dr, R. F. Scharff, 


vice-president, in the chair.—Rev. W. J. Ryan and 
T. Hallissy: Some new fossils from Bray Head, 
co. Wicklow. This paper records the discovery, by the 


authors, of new fossils at Bray Head, co. Wicklow, in the 
formation known as the Bray and Howth series. As the 
field-relations of these beds to the adjoining altered shales 
are obscure, different opinions have been held by geologists 
as to their stratigraphical position in the geological series, 
and owing to the from the formation of well- 
recognised type-fossils, it has hitherto been impossible to 


absence 


fx the age ot the recks with any degree of certainty. The 
importance of the recent discovery lies in the possibility 
that the new fossils may possess a zonal value such as 
may finally settle this interesting question. Mr. Cowper 
Reed, who examined some of the fossils, thinks they 
suggest the head-shield of a large trilobite like Soleno- 
pleura howleyt from the Cambrian of Conception Bay, 
Newfoundland. Other fossils found closely resemble 
Walcott’s holothurians, Eldonia ludwigi and  Louisella 
pedunculata, from the Middle Cambrian Burgess Shale 


(Stephen formation), British Columbia. The authors infer 
that it is highly probable that the green and purple slates 
of Bray Head in which these fossils have been found must 


b> referred to the same horizon of the Middle Cambrian 
as the Burgess Shale of British Columbia.—R. A. P. 
Rogers: Some differential properties of the orthogonal 


trajectories of a congruence of curves. The family of 
curves defined by /dx+mdy+ndz=o0 are envelopes of 
‘normal curves,’’ t.e. those having 1, m, n for normal at 
exch point of Dupin’s theorem, Darboux’s 
procal theorem, Xc., are special cases of two simple rela- 


space. reci- 


tions connecting ‘‘ normal torsions.’’ The effect of 
inversion on normal torsion. The indicatrices of torsion 
and of curvature, and the relation between them. Ex- 
pression of the condition of integrability as a relation 
between normal torsions. The indicatrix of form. Ex- 
pression of the Curl-vector and Divergence by torsion, 


curvature, and the magnitude and direction of the gradient 
of the original vector. Second type of generalisations of 
Dupin’s theorem, &c., arising from double generalisation 
of lines of curvature (Voss’s Kriimmungslinien and Haupt- 
kriimmungslinien).—S. B. Kelleher : equation 
and the equations of equilibrium of an elastic solid when 
the surface displacements are given. 


Poisson's 
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Absorption of Light in Space. .... 
An Observer’s Handbook 
A Self-closing Plankton Net for Horizontal Tow- 
ing. (//ustrated.) By W.J.D. . 
The Anthropological ‘ed of Canada. 


des Prof. J. 


Soot. ByJ. B. 
Belgian Investigations . 
Biological Studies in Java. sa W. Botting 


Hemsley, F.R.S 
The Study of Daylight Illumination . ae 
The Flora of Daghestan . 

Vital Effects of Radium and Other Rays. 

James Mackenzie Davidson . . . 
University and Educational Intelligence 
Societies and Academies ....... 
Books Meceived ........ 

Diary of Societies... . . 


"By Sir 


By Dr. 


F.R. 


= 


& 


t 
| | 
ij 
; 
| | 
| 
| 
| 
| ace 
577 
575 
575 
555 
| 
534 
4 
385 
587 | “i 
589 
590 i} 
591 
j 
596 
590 iq 
590 
| | 
} 
59° i 
} 590 
596 i 
590 
597 
595 
505 
599 
509 
. 600 Fi 
600 
E 
: 


f - 
ir 
i. 
$ 
t 
f 
y 
4 
5 
7 
5 
9. 
3 
4 i 
7 ge 
7 
| 
| 
9 
id 
I ig 
a 
- 
) & 
J 
ae 
5 


MAR 15 


oF mice’ 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye. ""—WorDsWorTH. 


No. 2209, VoL. THURSDAY, _FEBRUARY 29, 1912 [Price SIXPENCE _ 


asa Newspaper at “the “Post Office. _ {All Rights Reserved. 


“INTENSE” HAND FEED REYNOLDS & BRANSON, Ltd. 


ARC LAMP. “RYSTOS" OPEN STAGE LANTERN. 


Probably th ficient Hand F Arc L 
robably the most wipes Sent eed Arc Lamp on | GRAND PRIX, 


With Iron Body (suitable for any illuminant) with side door and 

brass sight holes, walnut base, meniscus condenser 4} in. 
diameter, obj-ctive of superior quality 2% in. diameter, 6, 8, 
9, Or 12 in. focus, with rack and pinion. ‘Complete i in 
travelling case, but without burner... es 


Phoenix” Arc Lamp for above extra 2 2 0 

F Optical Lant f other d Catal 

NEWTON & CO., 3 Fleet Street, London, E.C. | er designs 
WRITE FOR SPECIAL ILLUSTRATED LEAFLET. | 14 Commercial Street, 


£512 6 


Leeds. 


NEGRETTI & ZAMBRA’S 
Standard = me Awarded 
J. GRIFFIN SONS | Meteorological 2 Grands Prix 


LTD. Turw 
INTER? 
KEMBLE STREET, Instruments. 
KINGSWAY, LONDON, W.C. for 


Scientific 


i | Physical Apparatus || 
AWARDED | 


GRAND PRIX 
DIPLOMA OF HONOUR 


AND 


3 GOLD MEDALS Full particulars post free on application to 


388 HOLBORN VIADUCT, LONDON, E.C. 
TURIN INTERNATIONAL EXHIBITION, 1911 Branches: 45 CORNHILL, E.C.; and 122 REGENT ST., W. 


= 
: | 


clxxvi 


NATURE 


[FEBRUARY 29, 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 


The ANNUAL MEETING of the AS3 \CIATION will be held in 
UNDEE, beginning on WEDNESDAY, SEPTEMBER j4, 1912. 


PRESIDENT-ELECT : 
Pro‘essor E. A. SCHAFER, LL.D., D.Sc., M.D., F.R.S. 


SECTIONAL PRESIDENTS: 

.—Mathematical and Physical Science, Prof. H. L. CaLtenpar, LI..D.» 

R.S.; B.—Chemistry, Prof. A. Senier, M.D., Ph.D.; C.—Geol-gy: 

. N. Peacn, LU.D., F.R.S.; D—Z ology. P. CHatmers MITCHELL, 

D.Sc., F.R.S.; E.—Geography, Sir C. M. Watson, K.C.M.G, C.B., 

R.E.; F.—Economic Science, Sir H. H. Cunyncuame, K.C.B.; G.— 

Engineering, Prof. A. Barr, D.Sc. ; H.—Anthropology, Prof. G. 

Smitn, M.D., F.R.S ; I.—Physiology, L. Hitt, M.B., F.R.S.; K.— 

Botany, Prof. F. Keene, Sc.D. ; L.—Education, Pro’. J. Apams, M.A. ; 

M.—Agriculture, T. H. MippLeton, M.A. 
SECTIONAL PROCEEDINGS. 

The Organising Committees are now considering contributions for the 
Sectional Proceedings. These should be addressed to the Recorders of the 
respective Sections. or to the General Secretaries of the Association. Each 
paper must be accompanied by a brief descriptive abstract. 

Reports on the S:ate of Science, and on researches entrusted to indi- 
viduals or Committees. should reach the Assistant Secretary by July 31, 
at latest, for presentation to the Organising Committees, accompanied by 
a statement as to whether the author will b: present at the Annual Meeting. 

CONDITIONS AND PRIVILEGES OF MEMBERSHIP. 

New Members and Associates may be enrolled by applying to the 
General Treasurer, ‘Burlington House, London, W., or to the Local H« 
Treasurer, British Association, City Chambers, Dundee, on the following 
terms :— 

I. New Life Members for a composition of £10, which entitles them to 
receive gratuitously the reports of the Association that may be 
published after the date of their admission. 

Il. New Annual Members for a payment of £2 for the first year. They 

receive gra‘uitously the Report for the year of their admission, 
and for every following year in which they continue to pay a 
subscription of £1 wthout intermission. 

III. Associates for this: Meeting only for a payment of £1. They are 
entitled to receive the Report of the Meeting at two-thirds of the 
publication price. Associates are xot eligible to serve on Com- 
mittees or to hold office. 

Persons who have in any former year been admitted Members of the 
Association may take up their memdership, without being called upon for 
arrears, on payment of £1. They will not, however, be entitled to receive 
the Annual Report gratuitously. 

Ladies may become Members or Associates, or can obtain Ladies’ Tickets 
(transferable to ladies only) on payment of £1. 


WitHovut an Orrictat TICKET, NO PERSON WILL BE ADMITTED 
TO ANY MEETING OF THE ASSOCIATION. 


O. J. R. HOWARTH, Assistant Secretary. 


EAST LONDON COLLEGE. 


(UNIVERSITY OF LONDON.) 
Parron—HIS MAJES!IY THE KING. 


STAFF. 
Classics ... F. R. Earp, M.A. 
English H. Bettoc, 
french ... Mina Pag ier. 
Germatpn ... J. Sterrat, Ph.D 
History ... THomas Seccomse, M.A. 
Mathematics... Tue Principat. 
Physics ... one C. H. Legs, D.Sc., F.R.S. 
Chemistry J. T. Hewitt, D.Sc., F.R.S. 


F. E. Fritscu, D.Sc. 


W. L. Carter, M.A. 
v an echanica 4 
Engineering... D. A. Low, M.1.M.E. 


Electrical Engineering J. T. Morris, M.I E.E. 

Fees moderate. Valuable Entrance Scholarships awarded by Drapers 
Company. 

Special facilities for Post-Graduate and Research Students. Particulars 
of fees, courses of study, &c., on application to the REGISTRAR, or to 


J. L. S. HATTON, M.A., Principal, at the College. 


UNIVERSITY OF LONDON. 


An Advanced Course of three Lectures on ‘'SEx AND THE THEORY OF 
INTERNAL SEcRETION,” by GEOFFREY SMITH, M.A., will be 
delivered in the Physiological Lecture Room, Guy's Hospital, S.E., on 
Fridays, at 5 p.m., beginning on March 1, 1912. Admission free. 


P. J. HARTOG, Academic Registrar. 


APPLICATIONS are invited for the post 
of LECTURER in ZOOLOGY AND GEOLOGY at the Grey Col- 
lege, Bloemfontein, South Africa, at a salary of £400 per annum. 
Six copies of applications, accompanied by a similar number of copies 
of testimonials, must be in the hands of the High Commissioner for 
the Union of South Africa, 32 Victoria Street, S.W., not later than 
March 9 next. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
COURSES OF STUDY (Day and Evening) for the Degrees of the 
UNIVERSITY OF LONDON in the 
FACULTIES OF ARTS & SCIENCE 
(PASS AND HONOURS) 
under RECOGNISED TEACHERS of the University. 
SCIENCE.—Chemistry, Physics, Mathematics (Pure and 
Applied), Botany, Zoology, Geology. 
ARTS.—Latin, Greek, English, French, German, Italian, 
History, Geography, Logic, Economics, Mathematics (Pure 
and Applied). 

Evening Courses for the Degrees in Law and Economics. 

- { Day: Science, £17 10s.; Arts, £10 10s. 
SESSIONAL FEES , Evening: Science, Arts, or Economics, £5 5s. 
POST-GRADUATE AND RESEARCH WORK. 

For particulars apply to the SECRETARY. 
G. ARMITAGE-SMITH, M.A., D.Lit., Principal. 


SOUTH-WESTERN POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


Day Courses in preparation for London University degrees in Mechanical 
and Electrical Engineering, in Chemistry, Physics and Natural Science. 
Session Fee. £15. Similar Evening Courses, Session Fee, £3 10s. 
Technical Day Courses arranged to extend over 3 years and prepare for 
Engineering, Electrical, Chemical and Metallurgical professions. 
Mathematics *W. H. Ecctes, D.Sc. ; *J. Lister, A.R.C.S. 
Physics tog Skinner, M.A. ; *L. Lownps, B.Sc., Ph.D., 
B. Coteman. A.R.C.S. ; *J. C. Crocker, M.A., 
... { and H. Lows, M.Sc. 
Lacev; S. E. CHannier, D.Sc., and 
Botany *H. J. A.R.CS. 


Geology *A. J. Masten, F.G.S., F.L.S. 
} M. Frack, M.A., M.B. 
Zoology _.. *J. T. Connincuam, M.A. 


Campsett Houston, B.Sc., A.M.1I.C.E.; 
Engineering { *V. C. Davies, B.Sc., and H. AUGHTIE. 
Electrical Makowsk, M.A.; *B. H. Morpuy and 
Engineering . A. Oscuwa cp, B.A. 
* Recognised Teacher of the University of London 
Prospectus from the SECRETARY, post free, 4d.; at the Office, 1d. 
Telephone : 839 Western. SIDNEY SKINNER, M.A., Principal. 


NOTTS. EDUCATION COMMITTEE. 


APPOINTMENT OF GENERAL ASSISTANT TO 
THE DIRECTOR. 

The Notts. Education Committee invite applications for the office of 
GENERAL ASSISTANT TO THE DIRECTOR. 

Salary.— 250 per annum, increasing by annual increments of £10 to a 
maximum of £300 per annum, with the usual allowance for travelling, &c. 
_ Experience.—Preference will be given to applicants who have had teach- 
ing or administrative experience. 

Duties.—The successful applicant will be required to assist in the 
inspection of Evering Schools, Day Schools, and to take part in the 
general administrative work of the Higher Education Sub-Committee. 

Applications. —Applications to be addressed, ‘‘ Director or Epuca- 
TION, Shire Hall, Nottingham,” and to reach me on or before March 3, 
tg912, and must be accompanied by Form of Application to be obtained at 
this Office, and by copies of not more than three testimonials of recent 
date. Copies of applications nust not be sent to members of the Educa- 
tion Committee, but selected applicants must be prepared on request to 
supply me with at least twenty-five additional copies for use by the 
Committee. 

Canvassing is strictly prohibited, and will be regarded as a dis- 
qualification. 

By order of the Committee, 
B. W. L. BULKELEY, 


Dire c'or of Education. 


CITY OF WORCESTER. 


The Higher Education Committee require the services of a HEAD 
MASTER of the SCIENCE AND TECHNICAL SCHOOL, to com. 
mence his duties on August 1, 1912. 

Candidates must be graduates of some University of the United 
Kingdom, or possess equivalent qualifications, and have had experience 
of work in a Science and Technical School. 

Salary £250, rising by annual increments of £25, if approved by the 
Education Committee, to a maximum of £300 per annum. The Head 
Master will be expected to devote his whol: time to the duties of his office 

Applications, stating age, qualifications, experience, &c., accompanied 
by three recent testimonials, to be sent i1 on or before March 20, 1912. 
THOS. DUCKWORTH, 

Secr tary for Higher Education. 


Victoria Institute, 
Worcester. 
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SEDDON MEMORIAL TECHNICAL 
COLLEGE, 


AUCKLAND, NEW ZEALAND 

Applications are invited for the prst of CHIEF INSTRUCTOR in 
PHYSICS AND ELECTRICAL ENGINEERING at the Seddon 
Memorial Technical College, Auckland, New Zealand. 

Salary, Three Hundred Pounds (£300) per annum ; engagement for at 
least three years ; second-class passage paid. 

Further particulars relating to the above appointment can be obtained 
by sending stamped addressed foolscap envelope to the undersigned, c/o 
High Commissioner for New Zealand, 13 Victoria Street, London, S.W. 

Applications close Monday, March 4. 

GEORGE GEORGE, F.I.C., F.C.S., 
Director of Technical Education 
and Manual Training. 

Auckland, N.Z., 

January 10, 1912. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 

A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees not exceeding £20 per annum, will be awarded at this College in 
March, 1912. 

The Examination commences Tuesday, March 12. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
or all candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars apply to Dr. HatcHett Jackson, Keble College, 
Oxford. 


TO SCIENCE AND MATHEMATICAL MASTERS. 


Easter (1912) Vacancies. 
Graduates in Scierce and other well-qualified masters seeking posts in 
Public and other Schools should apply at once, giving full details as to 
jualifications, &c., and enclosing copies of testimonials, to:— 
MESSRS, GRIFFITHS, SMITH, POWELL & SMITH, 
Tutorial Agents ( Estd. 1833), 
34 Bedford Street, Strand, London. 


Immediate notice of all the best vacancies will be sent. 
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NOTICE. 


A new volume of NATURE — the 
89th —will begin on Thursday next, 
March 7. 

In future the type used in 
the journal will be larger and 
therefore more easily read than 
hitherto. 

For subscription § rates 
p. clxxxv of the present issue. 


ST. MARTIN'S STREET, LONDON, W.C. 


see 


Office: 


Sales by Fuction. 


BRITISH AND EXOTIC LEPIDOPTERA. 
TUESDAY, MARCH 5, AT 12.30. 


Mr. J. C. STEVENS will Sell by Auction 


The Collection of British Lepidoptera formed by the Rev. G. H 
Raynor, also the best vari-ties of A. Grossulariata bred by him during 
IgIt, together with the two 20-drawer Brady Cabinets. A large 
Collection of British Rhopalocera and Heterocera in Oak Cabinet 
of 68 drawers and boxes, also Exotic Lepidoptera set out in store 
boxes and in papers. 

On view day prio-, 10to 5, and morning of sale. 


Catalogues on application 
to 38 Kinc Street, Covent GarDeENn, fs 


LONDON, 


SCIENCE MASTERS required for Public 


Schools; resident and non-resident appointments. Salaries £120 up 
to £250. Apply. giving full particulars and references, to Messrs. 
Truman & KniGHTLEY, LtTpD., Educational Agents, Sheffield House, 
158-162 Oxford Street, London, W. 


MANUFACTURING FIRM desires quali- 


fied CHEMIST to experiment with Products with a view to intro- 
ducing new trades. Suitable to Chemist in charge of educational 
laboratory with spare time.—Apply Box 2200, Narturk Office. 


TELESCOPE FOR SALE. Browning 


Equatorial, with Driving Clock, 10 in. Mirror by WitTH, and full set of 
Eve-pieces, &c., in good order. Also Stand, &>., complete, but no 
Observatory. For further particulars and inspection apply Town 
CLERK, Gloucester. 


TYPE-WRITING undertaken by Woman 
Graduate (Classical Tripos, Girton College, Cambridge ; Intermediate 
Arts, London). Research, Revision, Shorthand. 

CAMBRIDGE TYPE-WRITING AGENCY, 5 Duke Street, 
Adelphi, W.C Telephone: 2308 City. 


TYPEWRITING. 6d. per 1000 


words. Testimonials, &c., 6d. per doz. copies. Accuracy guaranteed. 
—Miss Giapvs Purng 6 Laurel Bank, Squires Lane, Finchley, N. 


FOR SALE.—Microtome by Reichert, 


automatic feed and all accessories ; suit serious worker. Cost £10; as 
new, price £5. Also several Immersion Objectives—water and oil. 
List of Second-hand Microscopes, &c., free. 


CLARKE & PACE, 23 Thavies Inn, Holborn Circus, London, E.C. 


OLD PLATINUM, GOLD 


Dental Alloy, Scrap, 
valued or purchased. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W. 
EST. 1772. 


Gems for experimental work at moderate prices. 


STEVENS’ AUCTION ROOMS. Esrp. 1760. 
A Sale by Auction is held EVERY FRIDAY 


at 12.30, which affords first-class opportunities for the disposal or 
purchase of SCIENTIFIC AND ELECTRICAL APPARATUS, 
Microscopes and Accessories, Surveying Instruments, Photographic 
Cameras and Lenses, Lathes and Tools, Cinematographs and Films, 
and Miscellaneous Property. 


Catalogues and terms for selling will be forwarded on application to 
Mr. J. STEVENS, 
38 KING STREET, COVENT GARDEN, LONDON, W.C. 


SILENT ELECTRIC (CLOCKS 


(G. B. BOWELL’S PATENTS). 


A SYSTEM based on PRACTICAL Experience 
since 1894, 


One Master-Clock controls any number of Dials. 
No Abso'ute Uniformity of Time. 


‘inding. 


THE SILENT ELECTRIC CLOCK CoO., 
192 Goswell Road, E.C. 


Telegrams: ‘ Silectocks, London.” Telephone: 2820 City. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &e. 
Purchased at Highest Prices or Taken in Exchange. 
Supply: Platinum Sponge, Sheet and Wire, Alloys, 
Crucibles, Dishes, Tubes, and Apparatus. 

THE LONDON REFINING & METALLURGICAL WORKS 
32 CLERKENWELL ROAD, LONDON, E.C. 
Bankers : London City and Midland. Telephone: 388 Holborn. 
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SECOND-HAND CLARKSON’S 
SECOND-HAND 
MICROSCOPES, OPTICAL MART, 
TELESCOPES, 338 HICH HOLBORN, 
PRISM LONDON, W.C. 
BINOCULARS, &c. (Opposite Gray's Inn Road.) 


HARLING’S DRAWING PENS ARE SHAPED TO CARRY THE MAXIMUM OF INK, CAREFULLY 
TEMPERED AND ACCURATELY SET FOR IMMEDIATE USE. 


No. s06a. Drawing Pen for detail or border lines 

and general use ; the upper nib is sprung so as to 

open wide for cleaning ; carries a large supply of 
ink ; 6 in. with ebony handle, 3/6 


All my Instruments are made in London by 
skilled workmen. 


W. H. HARLING, AT FINSBURY PAVEMENT, LONDON, E.C. 


Illustrated Catalogue of Instruments and Materials on request. 


The “ Granta” 


HARLING 
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best duplicating apparatus on J 
the market for reproducing > 
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EXTENSOMETER 


(Prov. Part. 28423, 1911). 


Write for Price List and Speci- ¢ 
mens, or call and see this usetul r 
invention. 
Apparatus Co., Ltd., 
Dept., 123 Cannon Street, London, E.C. 
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Reads easily to ,,';;, inch. 


STRONG but LIGHT 
construction, chiefly of drop 
forgings and weldless steel 


bing. 
cg and easy NOTICE. 
to manipulate. 
PRICE 


£7 10 O 


Manufactured only 
by the Patentees— 


W. G. PYE & CO., Photogravure Portraits contained 
GRANTA WORKS, in the ‘‘ Scientific Worthies”’ series. 
CAMBRIDGE, ENG. 


Write for Descriptive Pamphlet. 


TRANSPARENT QUARTZ GLASS. 


This illustration shows 
the transparency of 
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82 Hatton Garden, 
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Cambridge University Press 


The Journal of Hygiene: Plague | The Journal of Agricultural 
Supplement I Science: Vol IV, Part 3 


Sixth Report on Plague Investigations in India issued by the Edited by Prof. R. H. BIFFEN, A. D. HALL, F.R.S., and 
Advisory Committee appointed by the Secretary of State for | Prof. IT. B. WOOD. With 2 plates. 

India, The Royal Society and the Lister Institute. With 14 Contents :—Contributions to the Chemistry of 
plates. Paper covers. Cheddar Cheese, by M. Nierenstein. Toxic Excreta 


Contents :—XL. Major George Lamb, M.D. Glasg., of Plants, by F. Fletcher. Carbohydrates of the Man- 

I.M.S. XLI. Epitome of some Recent Observations on | gold Leaf, by A. V. Campbell. The Amounts of 

Rat Fleas. XLII. Preliminary Observations on the | Nitrogen as Ammonia and Nitric (and Nitrous) Acid in 

Protective and Curative Value for Rats of the Serum of a ee Rain-water collected at Uithuizermeeden, Groningen, 

Horse Immunised with a Toxic Nucleo-protein extracted by J. Hudig. A Note on Onion Couch, by L. M. Under. 

Royal 8vo from the Plague Bacillus, by S. Rowland. XLIII. Royal 8vo wood. Copper Fungicides, by S. U. Pickering. The 
7s net Second Report on Investigations into Plague Vaccines, 58 net Direct Assimilation of Inorganic and Organic Forms of 
by S. Rowland. XLIV. XLV. Statistical Investi- Nitrogen by Higher Plants, by H. B. Hutchinson and 

gation of Plague in the Punjab, Second and Third N.H. J. Miller. The Flow of Water and Air through 

Reports, by M. Greenwood, Junr. XLVI. Observations Soils, by J. W. Leather. The Influence of Time of 

on Plague in Eastern Bengal and Assam. XLVII. Cutting upon the Yield and Composiion of Hay, by 
Observations on the Breeding of M/us rai‘us in captivity. C. Crowther and A. G. Ruston. The Phos; hate 


Notritioa of Plants, by A. Baguley. Bacterial Diseases 
of Plants, by M. C. Potter. 


The Journal of Hygiene: Vol. XI, 
No. 4 _Parasitology: Vol. IV, No. 


Edited by G. H. F. NUTTALL, M.D., Ph.D., Sc.D., F.R.S. | Edited by G. H. F. NUTTALL, F.R.S., and A. E. SHIPLEY, 
Paper covers. | F.R.S. With 13 plates. Paper covers. 
Contents :—Infective Methaemoglobinaemia in Rats Contents :—The Life history of Plei ee gigantea 
caused by Gaertner’s Bacillus, by A. E. Boycott. The Thélohan (Glugea gigantea Vhél.), by N. H. Swellen- 
Influence of the Culture Medium on the Germination of grebel Tetrarhynchus erinaceus van "Beneden, I. 
Anthrax Spores, with special reference to Disinfection | Structure of Larva and Adult Worm, by James John- 
Experiments, by R. T. Hewlett and G. N. Hall. Royal Svo_ stone. A Review of the British Marine Cercariae, by 
ee Purification of Water by Infusoria, by C. S. Stokvis and 7s net Marie V. Lebour. The Kurloff-body, a Spurious 
oyal ©vO —N. H. Swellengrebel. Further Experiments on Vari- Parasite, by Otto V. Huffman. On the Life-cycle of 
om ability in the Gas-forming Power of Intestinal Bacteria, Spirochaeta gallinarum (Preliminary Note), by 
by W. J. Penfold. Some Notes on Ind >le-reaction and E. Hindle New Species of Ticks (//aemaphysalis, 
Allied Phenomena, by H. Seidelin and F. C. Lewis. | Amblyomma), by L. E. Robinson. 
The Serum Reactions (Complement Fixation) of the | The subscription price, from the first number of 
Meningococcus and the Gonococcus, by J. A. Ark- Volume V, will be £1 10s cd per volume, post free ; 
wright. Index of Authors. Index of Subjects. | the price of single parts will be ros net. 


London Cambridge University Press Fetter Lane 


JUST PUBLISHED. 


EVOLUTION IN THE PAST 


By HENRY R. KNIPE, F.L.S., Author of “Nebula to Man.” 
12s. Gd. Net. 
A chronological account—founded mainly on the geological record—of evolutions in 
plant and animal life from remote times. 
The book is written so as to be readily understood by the general reader, the scientific 
names being inserted as parentheses in the paragraphs. 
There are 56 Plates of Fossil Life Restored, fifty-one of which were expressly drawn for 
the book by Miss Atice B. Woopwarp (45 Plates) and Mr. Ernest BuCKNALL (six Plates). 
HERBERT & DANIEL, 21 MADDOX STREET, LONDON, W. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


Covering the subjects of Astronomy, Biolo Botany, Chemistry, Electricity, Engineering, ——, Geology, 
Microscopy, Mining, Philosophy, P ysies, Physiology, Sociology, Technology, Travels, Zoology, &c., 
in addition to Every Branch of Medical Science. 


NEW WORKS AND NEW EDITIONS ARE ADDED TO THE LIBRARY IMMEDIATELY ON PUBLICATION. 
SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 
THE LIBRARY READING ROOM is open daily for the use of Subscribers. 
Telegrams: ‘‘ Publicavit.’’) Prospectus, with Quarterly List of Additions, post free. (Telephone. 10,721 Central. 


London: H. K. LEWIS, 136 GOWER STREET, W.C. 
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BASED UPON THE PRINCIPLE 


C, Handle bar, rigidly attached to tube A which has a 
rotary movement about rod B. E, Fork, rigidly attached 
to tube A and having connected, at its terminals, the cables 
KK’ which actuate the vertical rudder. F, Fork, rigidly 
attached to rod B and having free rocking movement upon 
its terminal pivots. H, Rock-shaft actuated by F@ and 
actuating the ailerons by the cables JJ’. L, Kod actuating 
elevator. D, Grip for single hand. 


It will be seen in the dia- 
gram that the balancing 
motions of the aviator are 
natural, that is to say, in 
actuating the lateral and 
longitudinal rudders the 
movement of the handle-bars 
is in the direction which the 
swaying of the aviator’s body 
would take if he sought to 
correct by his weight the 
rolling or pitching. 


In examining the drawing 
it will be seen that there are 
three kinds of movement of 
the handle-bar : 


(1) Both hands forward or 


aft. 


(2) Both hands right or 


~~. left, and also, 


(3) The ordinary bicycle 
steer which moves the ver- 
tical rudder. 


These movements may be 
made either independently or 
simultaneously. 


To illustrate the former : 


Both hands aft elevates 
bow. 


Both hands forward de- 
presses bow. 


Both hands to the right 
elevates port side. 


Both hands to the left 
elevates starboard side. 


> c 


MEANS 

L 

| 
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FOR FLYING MAGHINES 


MENTAL AUTOMATISM 


AUTOMATIC BALANCING 


ENTAL AUTOMATISM IN BALANCING may be illustrated by the ex- 
M perience of the novice learning to ride the bicycle. If he is able to keep from 
falling he does so by extremely rapid thinking which is represented by wabbling. 
When, after some practice, the learner ceases to wabble, he has ceased to think ; 
his motion is even and graceful. 


The mental automatism which he has then acquired is as complete as that which 
enables him to balance without thought in walking. 


The novice in flying makes his initial flight under the most favourable conditions 
when he is able to make use of previously acquired mental automatism. In the matter 
of balancing the less he has to unlearn the shorter will be the process of learning. 
Bicycle handle-bars, unlike steering-wheels, are, in his case, already mentally associated 
with the act of balancing. 


In bicycle riding the swaying of the body is in harmony with the swaying of the 
machine. The shortest way to proficiency in flying is found in bringing about harmony 
in the movements of the man and those of the flying-machine. 


This form of the JAMES MEANS CONTROL is designed first and above all 
to enable the aviator to take the fullest possible advantage of the mental automatism 
which he has previously acquired in balancing the bicycle. 


As the flying-machine is now being developed everything points toward a standard- 
isation of control. 


That very desirable end will be reached by the survival of the fittest control. 
The fittest, whichever it may prove to be in the future, will be the one with which, 
other things being equal, the art of flying is seen to be most easily learned and 
continuously practised with the fewest accidents. 


_THIS INVENTION IS PATENTED IN THE For licences to manufacture, address 
UnivEp States, GREAT Brirain, GERMANY, 


AND OTHER COUNTRIES. Messrs. BROWNE @& WOODWORTH, 


JAMES MEANS, 


Boston, Mass., U.S.A., 60, Congress Street, 


INVENTOR, Boston, Mass., U.S.A. 
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METHUEN’S NEW BOOKS 
THE OX. 


By R. LYDEKKER. With many Illustrations. Crown 8vo. 6s. 

This work will prove welcome alike to the naturalist, the antiquary, the breeder, and the sportsman. After an introductory 
dissertation as to the proper English name of the ‘‘ox,” a matter full of doabr, the work deals with the general structure and 
zoological position of the species, and the ancient European wild ox and its extermination. This part of the subject is treated in 
greater detail than in any other English work. This is tollowed by chapters on British white park cattle, on British domesticated 
breeds, Continental breeds, then Spanish and Hungarian draught cattle, and so on to the humped cattle of Asia and Africa. 
Following this is a shorter notice of other species of cattle which have been domesticated in different parts of the world ; and the 
work concludes with a chapter on the various species of living wild cattle, a second on hybrid cattle, and a third on the extinct 


forerunners of the group. 


THE FRESHWATER FISHES OF THE BRITISH ISLES. 


By C. TATE REGAN, M.A., Assistant in the Zoological Department of the British Museum (Natural History). 
With 27 Figures and 37 Plates by the Author. Crown Svo. 6s. 

A popular account of the fishes of our lakes and rivers. This is not a book about angling, but one for the angler and for 
all who wish for reliable information as to our fresh-water fishes, their specific characters, geographical distribution, and life 
history. The Salmonoids peculiar to the British Isles, such as the species of Char, Vendace and Pollan, are very fully dealt with, 
and the natural hybrids known to occur in our waters are described in detail. The book is up-to-date, and the results of the most 
recent researches. such as those on the growth and migrations of the Salmon and on the life history and distribution of the Eel, 
are included. The illustrations are designed to aid in the identification of the species, each of which is figured. 


THE LIFE OF CRUSTACEA. 


By W. T. CALMAN, D.Se. With many Illustrations. Crown 8vo. 6s. 

This book gives an account of the wonderfully diversified habits and modes of life of the Crustacea—that large division 
of the animal kingdom which includes I bsters, crabs, shrimps, and a host of other less familiar forms. While addressed to the 
non-specialist reader, and written, as far as possible, in non-technical language, it attempts an exposition of the more important 
scientific problems suggested by a study of the animals in relation to their environment. The opening chapters deal briefly with 
the structure, classification, and development of the Crustacea. The forms inhabiting the sea-shore, the deep sea, the waters of 
the open sea, the fresh water, and the land, and those that live as parasites or as messmates of other animals are dealt with in 
turn, and the special adaptations of structure and habits correlated with the different environments are described. The volume is 
fully illustrated with drawings and photographs. 


METHUEN 6& CO., Ltd., 36 ESSEX STREET, LONDON, W.C. 
MESSRS. H. SOTHERAN & CO. | JUST PUBLISHED. 
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CASELLA’S PATENT 
RAINFALL RECORDER 
(Patent No. 26563'°) 


A new pattern embodying several 
Important tmprovements. 


Entirely 
Automatic 


Price . . 


£7 


10 O 


I@ Please write for our pamphlet 
n “‘ The Measurement of Rainfall.” 


C. F. CASELLA & CO., Ltd., 


11-15 Rochester Row, 


London, S.W. 


MARTINDALE 


10 New Cavendish Street, 


"APPARATUS & REAGENTS FOR RESEARCH 


Basins, Corks, Mortars, Pipettes, 

Beakers, Filter Paper, I. R. Caps and Platinum Loops, 
Blowpipes, Flasks, Tubing, etorts, 

Bottles, Funnels, Measures in all Scales and W eights, 
Bunsens, Incubators, varieties, Test Tubes, 
Burettes, Microslides, Nessler Glasses, Thermometers, 


&e., &c., 


&e. 


MARTINDALE’S BACTERIOLOGICAL TEST CASE. 


A useful Outfit. Contains 
everything necessary for 
the ‘‘Gram” separation 
of organisms, for staining 
B. Diphtherize, B. Tuber- 
culosis, Gonococcus, for 
conducting Widal’s re- 
action, &c., &c. 


OIRECHIONS 


IN SOLID LEATHER, 
69/- 


IN MAHOGANY, 


URINE TEST CASES IN VARIETY. 


ie LIST ON APPLICATION. 


W. MARTINDALE, 
Manufacturing Chemist, 


ABRIDGED 


London, W. 


Telephones :—4688 Gerrard, 1797 Paddington. 


AITCHISON’S 


Universal 


ASTRONOMICAL 
TELESCOPE : 


With Solid Brass Body, 3in. Objec- 


tive, 
Eyepieces 
meters, 


Complete in Polished 
Wood 


£5 


AITCHISON 


& CO., (a 
Opticians to British and U.S.A. Governments, 
428 STRAND, and Branches, LONDON. 


MANCHESTER: 33 Market Street. 


of Telescopes 


Terrestrial and Astronomical] 


Sun Glass, Brass Pillar Y 
Stand, &c., &€. A 


ase, 


10 


Carriage forward. 


Send for 
Price List 
No. 8 


Post 
Free. 4 


magnifying 40 & 80 dia- Z 


LEEDS : 37 Bond Street. 


H. Westosy, Fszq., 


yY 57, Cambridge St., 


Guelph, Ont. 
Canada, writes : 
“The definition of the 
telescope (six inch) is ex- 
cellent, am much pleased 
and proud of the instru- 
ment. 


Yo Readers of 
Nature” Seven 
Days’ Free Trial 
on receipt of deposit or 
good referen 
London, Manchester, 
or Leeds. 


Trade Mark. 


BAUSCH & LOMB’S 
MICROSCOPES. 


NEW MODELS. 
Revised and Reduced Prices. 


MANY IMPROVEMENTS. 


Over 81,000 have been sold and are in use. 


There are no better Instruments made 
for Colleges or Laboratories. 


THE NEW B.H. MODEL illus- 
trated is completely redesigned. 
Larger and heavier stand, longer 
draw tube, larger stage (will take 
full size Petri dish), improved iris 
diaphragm, substage with screw-out 
or new screw- and swing- out fitting, 
fine ad justment giving slow or rapid 
movement, very solid rack and pinion. 


From &S 14 6 


Complete Bacteriological Outfit, 


Also Microtomes, Centrifuges, 

Photo-micrographic and Proiec- 

tion Apparatus, Viscosimeters, 

Precision Laboratory Glass- 
ware, &c. 


THROUGH ALL DEALERS. 


Inspection — invited at our Showrooms, or 
Lists sent post free. 


THE BAUSCH & LOMB OPTICAL CO. 


British, ~ Foreign Gor 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
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MAGMILLAN & CO.’'S NEW BOOKS. 


Stability in Aviation: An Introduction to Dynamical 


Stability as applied to the Motions of Aeroplanes. 3y G. H. BRYAN. 
Sc.D., F.R.S., Pro‘essor of Pure and Applied Mathematics in the University College of North Wales. With 
Illustrations. 8vo. 55. net. [Macmillan’s Science Monographs. 


THE AEROPLANE.—“ A book which, in the writer's estimation, fully merits the title of the only really important 
work on aviation since Lanchester’s ‘ Aerodonetics.’ The writer, Professor G. H. Bryan, has managed to show his calcula- 
tions and conclusions within a quite sniall bulk, but they are extraordinarily interesting.” 


The Theory of Determinants in the Historical 


Order of Development. By THOMAS MUIR, C.M.G., LL.D., F.R.S. Vol. II. The Period 
1841 to 1860. 8vo. 17s. net. 


“ec : in 2? 


Authors ot *f A School Geometry,” &c. With and without Answers. Crown 8vo. Is. 6d. 


Arithmetic. Chiefly Examples. By G. W. PALMER. 3s. 62. 


THE GUAKDIAN.—“ Fulfils in a very marked degree the conditions of a sound text-book. . . . We can suggest no 
Letter method for the improvement of the teaching of arithmeti: on right lines than the general adoption of this book.” 


VOLUME II. (Parts IV.-VI.) JUST PUBLISHED. 


By S. BARNARD, M.A., and J. M. CHILD, B.A., B.Sc. Volume TI. 
A New Algebra. containing Parts 1V_-VI. With Answers. Crown 8vo. 45. ; 
.*, Previously published, Parts I.-III. With or without Answers. 25. 6d. Key. 6s. Parts I.-1V. With 


Answers. 45. Part IV. With Answers. Is. 9d. 


By REGINALD S. CLAY, B.A., D.Sc., 
Treatise on Practical Light. Principal of the Northern Polytechais 
Institute, Holloway, London. Fully illustrated. Extra crown 8vo. Ios. 6d. net. 


NATURE.—* Dr. Clay’s book will certainly form a very useful reference work, not only for students of physics, but also 
for those engaged in industrial applications of the principles of light.” 


° A Text-book on the Fundamental 
General Physics for Students. 
EDSER, A.R.C.Sc., Feilow of the Physical Society of London, Author of ‘‘ Heat for Advanced Students,” ‘‘ Light 

for Students,” &c. Illustrated. Globe 8vo. 75. 6a. 

NATURE.—“ By the collection of so much fresh material into one volume, Mr. Edser has made accessible to students 
many parts of physics, which, either from lack of time or initiative, they have hitherto been unable to appreciate. This has 
been done in no meagre fashion, the details, both experimental and theoretical, being consistently of a very comprehensive 
character.” 


e 
Laboratory Problems in Physics. GREW AND 
- Physics.” By FRANKLIN T. JONES and ROBERT R. TATNALL. 2s. 62. 


Facts about Processes, Pigments, and Vehicles. 


By A. P. LAURIE, M.A., B.Sc., Professor of Chemistry in the Royal Acadeny. Crown 8vo. 3s. net. 


THE iL oR. D. 
4 MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Sixpence MONTHLY. YEARLY VOL., 7s. 6d. net. 
PRINCIPAL CONTENTS FOR MARCH. 


The Teaching of English in the High School of the United States. By Albert E. Roberts, M.A.—Weather Study 
for Schools. (Illustrated.) By W. Maclean Carey, M.A., B.Sc.—Ecclesiastical Terminology. By A. Johnson Evans, 
M.A.—Combustion—The Phlogiston Theory. By W. A. Witton, M.Sc.—The Use of Simple Models in 
the Teaching of Elementary Geometry. (lllustrated) By A. L. Fletcher, B.A.—Teachers’ Views of 
Examiners’ Reports on Local Examinations: Mathematics. II. By R. Wyke Bayliss, M.A.—The School 
Magazine and Its Development. By H. Court, B.Sc.—Personal Paragraphs. by Onlooker.—Still More Geography Books. — 
Two Guides to Historical Fiction. —Theory and History of Education. —The Psychology of Education.—The History 
of Classical Teaching.—A Cyclopedia of Education.—Memories of Eton.—Early Christian Biography.—Correspondence : 
A School Experiment in the Credibility of Evidence. By Arnold Smith, M.A.—A Method of Teaching 
Shape and Colour. By Walter Schréder, A.R.C.A.Lond.—The Word ‘ Mass.” By Arnold Merrick, B.Sc. 
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‘MINERALOGY & GEOLOGY. 


NEW MINERAL PREPARATIONS. 
VERY BEST QUALITY. REASONABLE PRICES. 
The NEW COLLECTION OF 100 MINERAL PREPARATIONS in 


dijerent qualities. Prices according to quality, Marks 720, 1100, 1400, 
2.00. 


This collection contains f.i. plates perpendicular to the rst _Bisectrix 

BENITOITE (M. 8 to 20), DANBURITE (M. 10 to 30), BUCLASE 
(1. 12 to 40), KUNZITE (M. 8 to 25), RUBIS (synthetic), (M. 
tc 25). 

Rectangular Prisms. showing Pleochroism of RUBELLITE (M. 14 
t- 50); KUNZITE (M. 15 to 40); SAPPHIRE (natural or arti- 
fi-ial) (M. 15 to so). 

NEW PRISMS for the DETERMINATION OF SINGLE AND 
DOUBLE REFRACTION and for the CALCULATION OF THE 
R=FRACTING INDICES: Garnet, Fluorspar, Quartz, Tourma- 
line, &c. TOURMALINE TONGS, three different sizes, from M. 12 
t 


30. 
BEAUTIFUL SHOW SPECIMENS 
of Phenakite, Aquamarine and Tourmaline from Brazil ; large crystals 
oi Tourmaline and Morganite from Madag scar and California ; 
choice specimens of Rocks from Langesundfjord, with exceptionally 
large crystals of Aegirine and Mosandrite. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


EsTABLISHED 1833. ESTABLISHED 1833. 


PRECIOUS AND ORNAMENTAL STONES 


A large stock of Cut and Polished Stones in slabs, &c.; also 
Gem Stones and Crystal Balls. 
Opinion given on value, cutting, &c. Moderate Fee. 


JAMES R. GREGORY & CO., 


Mineralogists, &c., 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


Telephone: 2841 Western. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorti:ella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


OMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
ouium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER. 


Naturalists and Manufacturers of 


CABINETS AND APPARATUS 


FOR COLLECTORS OF INSECTS. BIRDS' EGGS AND SKINS, 
MINERALS, PLANTS, &c. 


SPECIAL SHOW-ROOM FOR CABINETS. 


N.B.—For Excellence and Superiority of Cabinets and Apparatus 
references are permitted to distinguished patrons, Museums, Colleges, &c 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS AND SKINS, 


SPECIALITY.—Objects for Nature Study, 
Drawing Classes, &c. 


Birds, Mammals, &ec., Preserved and Mounted by First-class 
Workmen true to Nature, 


All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
NEW CATALOGUE POST FREE. 


BOTANICAL MICROSCOPICAL PREPARATIONS. 


Illustrating the Structure, Reproduction, and Phylogeny of the chief groups 
of Plants ; including Nuclear Structure, Homotype and Heterotype Divi- 
sion; Development of Embryo in Capsella; Typical and Anomalous 
Roots, Stems, and Leaves ; Taxus, Stangeria; Psilotum, Isvetes, Marsilia, 
Pilularia; Anthoceros, Frullania Lepidolena; Phallus, Exidia, Tremella, 
Saccharomyces (-pores), Synchytrium, Spumaria ; Development of Sexual 
Organs in Chara; Coleochzte, Botrydium, S:igonema, Scytonema, &c. 
New Classified Catalogue, Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, 


LEEDS. 


MINERALS. 


Just received a new find of crystallised 


RAMMELSBERGITE 


and 


NICCOLITE. 


On View and Sale at 
THOMAS D. RUSSELL’S, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


(Theobald's Road is the first turning on the left in Gray’s Inn Road, 
from Holborn.) 


GLASS BLOWING 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS 
BLOWING carried out quickly and correctly from rough sketch 
at Moderate Charges 
ANY FORM OF GLASS APPARATUS REPAIRED, 
DEMONSTRATIONS given here. cr at Colleges, &c 


FATTON GARDEN. LON 


ACTUAL MAKER of 4// &A/ f X Ray, Geissler and other 
Vacuum Tubes Mercury Pumps. High Frequency Electrodes, &c 
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AN OPPORTUNITY 


In view of the recent introduction of 
our Variable Mercury Condenser we 
have decided to clear our stock of 


Variable Puate ConpeNseRs 


BELOW COST PRICE 


Only a few left. 


| 


INSPECTION INVITED. 


ISENTHAL & CO. 


(Dept. 1) 
8) MORTIMER STREET, LONDON, W. | 
WORKS: Denzil Road, Neasden, N.W. | 


Contractors to the Admiralty, War, India, and 
Colonial Offices, &c. 


Designed by J. W. YATES, A.R.C., Se., B.Sc. 


YATES’ NEW APPARATUS 


for the Determination of the Percentage 
of Carbon Dioxide in a Carbonate. 


of Strand Sehool, London. 


Can be used in _ Will stand 


conjunction firmly on its 
with a own base, 
100 Gramme therefore no 
Balance, need to support 
its weight from the 
being about Specific Gravity 
40 Grammes. Hook 
of the 
Effective Balance. 
Drying Tube, 
which can be Every part 
easily cleaned. replaceable. 


Regd. No. 594067. 
PRICE - - Is. 9d. net. 
SOLE SUPPLIERS— 


TOWNSON & MERCER.| 


34 Camomile St., London, E.C. 


CHEMICAL, PHYSICAL. and | 
SCIENTIFIC APPARATUS, 
CHEMICALS, REAGENTS, 


Etc., Etc. 


NSWNUYISNI 


J.Woolley, Sons & C2; 
Victoria Bridge, Manchester. 


\ 


Davies’ Combined Crucible Furnace 
and Tripod. Stand. 


Over 2,000 sold. 
It consists of :—A fireclay 


body with asbestos outer 

covering, sheet-iron jacket on 

three feet and metal chimney. 5 
It can be used for reductions. 

fusions, incinerations, and 

melting of metals and alloys, 


up to a temperature of 1050 
C., which is above the melt- 
ing point of silver. 
hen not in use as a crucible 
furnace, it takes the place or 
an ordinary tripod stand and 
flame protector, thus offering 
a useful combination. 
Marble is readily reduced in 
this furnace. 


Price complete, with Bunsen 
Burner, 4/6 each. 50/- dozen. Recwranco No. 433539. 
Mr. A. E. Dunstan, B.Sc., F.C.S., of the East Ham Technical 

College, E., after using one of the above furnaces, wrote :— 

‘* | have put the small furnace you sent me to several tests and 
find it works admirably. 

Copper was melted in... 
Brass 
- German Silver was melted in ... 

Seeing that it derives its heat from an ordinary Bunsen 
burner, I regard it as highly efficient for general 
laboratory use and is likely to become very popular. 
I intend to use it myself for ignitions which otherwise would 
_necessi at- th: use of the blowpipe.” 


Also stocked in 2 larger sizes. 
Circular, No, 10, post free. 


. 20 minutes. 


A. GALLENKAMP & CO., Ltd., 


19 & 21 SUN STREET, Finsbury Square, LONDON, E.c. 


Printed by Ricuanv Cray & Sons, Limitep, at Brunswick Street. Stamford Street, S.E., and published by MACMILLAN AND Co., Limirgp, at 
St. Martin's Street, London, W.C,, and 1 HE Macwiti.an Co.. 66 Fifth Avenue, New York.--Tuursvay, February 29 1912. 
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FEBRUARY 29, 1912] 


NATURE 


clxxix 


A Monthly Record of Science 
in all its Branches. 


Each number consists of at least 40 large 
quarto pages of articles and notes by 
authorities in their respective subjects. 


Profusely Illustrated. 


CONTENTS OF MARCH ISSUE: 


The Chemistry of india Rubber._The Resemblance 
of the Flora and Fauna of Ireland and of the Spanish 
Peninsula.—The Graphic Expression of Thought. The 
New Astronomy: Comets, by Professor A. W. Bickerton. 
—The Research Defence Society.—The Knowledge of 
the Dead Napoleon.—Solar Disturbances during 
January, 1912.—The Face of the Sky for April, 1912.— 
Notes (Astronomy ; Botany ; Chemistry ; Geology ; Veteorolk gy ; Ornith- 
vlogy; Physics; Zoology).—Microscopy.—Scientific Photo- 
graphy.- Reviews of Books.—Correspondence.— &. 


Through any Bookseller. 
MONTHLY—ONE SHILLING, net. 


\nvual Subscription, post free anywhere. 


Offices: 422 BLOOMSBURY SQUARE, LONDON. 


NATURE. 


The number for last week (Feb. 22) contained — 


The Story of the Soil. By Dr. E. J. Russert.—Two 
Important Works on Climatology.— The Last 
Volume of Lord Kelvin’s Papers. By A. F.— 
Sewage Purification. By Epwarp ARDERN.— 
Vertebrates of Tweed. 

Our Book Shelf. 

Letters to the Editor. 

Fitzroy and Darwin, 1831-36. Dr. FRANCIS DARWIN, 
F.R.S.—Osmotic and Liquid Membranes. (/Vith Déa- 
gram. The EARL OF BERKELEY, F.R.S.—Microscope 
Stands. F, R. BrAnp.—On Martian Detai'. JAMES 
H. WorrHincton. —A Simple Automatic Syphon. 
(With Diagram.) J. G. THomMson.—Glazed Frost. W. 
ERMEN. 

The Industrial Uses of Ozone. (/Mustrated) By 
Dr. F. Perkin.—Melanesians. (///ustrated 
—The Etiology of Kala-azar.—Lord Lister, 

F.R.S. By Sir W. WATSON CHEYNK, Fart., F.R.S. 

Notes. Our Astronomical Column. 

Astrophysics in Canada. (///ustrated.) By CHARLES 
P. BurLer.—The Precipitin Reaction.—Scientific 
Memorial Volume, Celebration of the 500th 
Anniversary, University of St. Andrews.—The 
Control of Insect Pests in Canada.—‘“‘ External”’ 
Degrees at the University of London.—Some 
Phases of the Coal-Dust Question. By Prof. Ww. 
GALLOWAY 

University and Educational Intelligence. 

Societies and Academies. 

Books Received. 

Diary of Societies. 

Copies can be obtained through any bookseller or newsagent, or post- 
free from the Publishers, St. Martin’s Street, Lc ndon, W.C., on receipt of 
€4¢. from residents in the British Isles, or of 74d. from residents abroad. 


ROYAL DUBLIN SOCIETY. 
SCIENTIFIC PROCEEDINGS. 


No. VOLUME XIII. 

15. On the Vacuum Tube Spectra of the Vapours of s me 
Metals and Metallic Chlorides. Part I.—Cadmium, Zinc, 
Thallium, Mercury, Tin, Bismuth, Copper, Arsenic, Anti- 
mony, and Aluminium. By JAmMes H. Pottok, D.Sc. 
(Plates XV. and XVI. February, 1912.) 15. 


16. Changes in the Osmotic Pressure of the Sap of the 
Developing Leaves of Syrnga vulgaris. By HENRY 
H. Dixon, Sc.D., F.R.S., and W. R. G. ATKINS, M.A. 
(February, 1912.) 62. 


| WILLIAMS & NORGATE, | 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
Catalogue of standard and recent works post jree, 


ENGLISH BOOKS SENT TO ALL PARTS OF THE WORLD 


MULLER, 16 8t., 


References in principal Towns at home and abroad. 


JS 


FOREIGN SUBSCRIBERS 


to ‘* NATURE” 
desirous of getting into touch with 


for the purchase of any articles or books in Great Britain 
cannot do better than communicate with 
E. GEORGE & SONS, 151 Whitechapel Rd., London, Eng,, 
who will supply any item at the lowest price obtainable, 
ana forward by the cheapest route. 


SECOND-HAND BOOKS. 
JOHN WHELDON AND CO., 
38 GREAT QUEEN ST., LONDON, W.C, 


can supply most Books in the various Branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 
STATE WANTS, OR CATALOGUE SENT POST PREE 
We can supply any Back Number of Nature. 


ARE BOOKS.— Journal of the Society of Chemical Industry, 1884 to 
1905, 22 vols., in parts, rare, £14 14s.; another lot, 1886 to 1897, half- 
morccco, 12 vols., £6 6s.; Stein’s Sand-buried Ruins of Khotan, 45. 6d. ; 
Thurston's Castes and Tribes of S. India, numerous plates, 7 thick vols., a 
bargain, 24s.; The Surveyor and Municipal and Co. Engineer, 1896 to 
1905, 20 vols., £3 3s.; Proc. Assoc. Municipal and Co. Engineers, a set 
to 1910, 38 vols., £6 1os.; Sullivan's New ‘Text Book on Embalming and 
Sanitation, 215., for 2s. 6a. ; Donnelly’s Atlantis : The Antediluvian World, 
scarce, tos. 6d.; André, A Naturalist in the Guianas, 1904, 6s. ; Journal 
of the Anthropolcgical Institute, 1571-1882, 12 vols., £3 35.3 Smith's 
Dictionary of Economic Plants, 12s. 6d., 1832; Tylor’s Primitive Culture, 
2 vols., 21s. ; Dawkins's Early Man in Britain, 42s.; Lyell’s Geology, 2 vols., 
last edition. 1875, 30s.; Evans’s Ancent stone Implements, 1872. 30s. ; 
Annals of Psychicai Science, complete set, 8 vols., £2 tos. ; Life and Let- 
ters of Charles Darwin, 3 vols., 12s. 6a. ; Country Life, illus., a fine set 
of this well-known periodical, 30 vols., £15; Benham's Medizval London, 
3s. €d.; Griffith's Behind the Vale in Persia and Turkish Arabia, 1909, 
6s. 6d.; Myths and Legends Middle Ages: Greece and Rome, British 
Race, The Norsemen, 4 vols., 25s. ; Dawkins’ Cave Hunting, 42s. ; Col- 
lections of Valuable Books purchased. Rare and Out of Print Books 
supplied. State Wants.—Baker's Great KooKsHops, 14 and 16 John 
tbrught Street, Birmingham. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 


Annual Subseription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions shouid be sent). 
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MACMILLAN & GO.'S NEW BOOKS. 


Dr. M. AUREL STEIN’S GREAT WORK. 


Ruins of Desert Cathay. Personal Narrative of Ex- 
plorations in Central Asia and Westernmost China. py M. AUREL 


STEIN. With — Illustrations, Colour Plates, Panoramas, and Maps from Original Surveys. Two Vols. 
Royal 8vo. 42s. n 
THE DAILY TELEGRA PH.—‘** A work which no reader with a love for travel can fail to find fascinating ; a work, 
indeed, that deserves to take a place among the classics in this branch of literature.” 


Islands ofEnchantment. Many-sided Melanesia 


seen through Many Eyes and recorded by Florence Coombe. 
Illus tra’ed with 1co Photographs by J. W. BEATTIE, anda Map. §$vo. 12s. net. 
NATORE,.—* The popular treatment should give the book a large sale ; on the other hand, it is a book which the 
ethnolog st must read, as it is cr wdcd with facts and observations, some of which are new. The very numerous and beautiful 
photogranhs, by J. W. Beattie, not only embellish the book, but afford to the student a mine of ethnographica! details.” 


Formal Logic : a Scientific and Social Problem. 
By F. C. S. SCHILLER, M.A., D.Sc., Fellow and Senior Tutor of Corpus Christi College, Oxford, Author of 


‘© Riddles of the Sphinx : A Siudy in the Philosophy of Humanism,” ‘‘ Humanism: Philosophical Essays,” and 
__** Studies in Humanism.” 8vo. net. 


SECOND EDITION. REVISED AND ENLARGED. 


The Mystery Of Golf. 5; HAULTAIN. Crown 8v0. 25. 60: net. 


DAILY MA/L,.—‘* This most philosophic book on golf. . . . Mr. Haultain has achieved exceptional charm.” 


Common Land and Inclosure. GONNER, Brunner Professot 


Liverpool. With four Maps. 8vo. 12s. net. 


An Introduction to the Study of Prices with 


Special Reference to the History of Was 19th Century. By 
WALTER T. LAYTON, M.A. Crown 8vo. 2s. 6d. net. 


Milk and the Public Health. SAVAGE, BSc. 


Officer of Health, Somerset, &c. Illustrated. 8vo. tos. net. (Friday. 


Principles of Human Nutrition. 3, 


Director of the New York Agricultural Experiment Station, Author of ‘‘ The Feeding of Animals.” Crown 8vo. 
7s. 6d. net. 


Ss ices By HENRY N. RIDLEY, M.A., C.M.G., F.R.S., F.L.S., Director of Botanic Gardens, Straits 
© Settlements. With Illustrations. 8vo. 8s. 6d. net. 

THE PHARMACEUTICAL JOURNAL.—* As a work of reference, this book on spices will be welcomed by many 
besides pharmacists ; the text is concise and always very much to the point.” 


THIRD EDITION, THOROUGHLY REVISED. 


1 By WILHELM OSTWALD 

Outlines of General Chemistry. Emeritus-Professor of Chemistry 

in the University of Leipzig. Translated with the author’s sanction by W. W. TAYLOR, M.A., D.Sc., Lecturer in 
Chemistry, University of Edinburgh. Third Edition, thoroughly revised. Illustrated. 8vo. 175. net. 


1 By THOMAS WOODHOUSE, 
Textile Design: Pure and Applied. ond 
Schocl of Art, and THOMAS MILNE, Lauder Technical School, Dunfermline. With Illustrations. Crown 8vo. 

IOs. net. 
THE ATHENA UM.—* To all interested in weaving and textile designs the volume should be an invaluable guide, as 
well as an inexhau as an inexhaustible store of information | carefully ai arranged and indexed. “ 


A Geo: Geography of the World. By WALLIS, 


[Macmillan’s Practical Modern Geographies. 

THE EDUCATIONAL NEWS.—‘‘ Mr. Wallis has done his work in a very thorough manner, and the student who is 

fortunate a to use the volume will carry away with him a very real knowledge of the varied conditions which obtain over 
the globe. . . . We have seldom come across a more thorough and masterly piece of work.” 


One-Vol Editi By RALPH S. TARR, B.S., F.G.S.A., and 
World Geogr aphy. FRANK M. MeMURRY, Ph.D. With many Coloured cack and 
numercus I]lustrations, Crown 4to. 6d. net. 


MACMILLAN & CO., LTD., LONDON. 
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OZONE APPARATUS FOR RESEARCH. 
12 Page Illustrated Pamphlet fully describing various forms of apparatus 
and method of using them, Post Free to Readers of ‘‘ NATURE.’”’ 


OZONAIR 


Ltd., 
96 Victoria St., 


JAMES SWIFT & SON]|||BARNARD'S NEW UNIVERSAL 
te all of BM Gomme. ||| SLIDE 


Grands Prix, Diplomas of Honour, and Gold 
Medals at London, aris, Brussels, etc. 


PHOTOMICROGRAPHIC APPARATUS 
APOCHROMATIC MICRO. OBJECTIVES. As described in a paper read by Mr. J. E. BARNARD 


~ - 


As we are in possession of a quantity of ab-olutely clear white Fluorite, before the Royal Microscopical Society, Nov. 15, 1911. 
we are now manufacturing the following series of Apo: hrcmats : 

Focal length. N.A. Price. Out IMMERSION. 4-plate Camera, extending to 36 inches, 1 double dark 

1sinch ... 018 ... £5 O O Focal length. side. 2 focussing screens, ground and plane glass, ex posing 

shutter, 3 geometric slide base plates to carry micrescope, 

BOSCIA . illuminant and condensing lens, BIG 16 

4 .. @ eee 10 0 O 


Illustrated Descriptive Pamphlet on application. 


UNIVERSITY OPTICAL WORKS,||/C. BAKER, 244 HICH HOLBORN, LONDON. 


81 TOTTENHAM COURT ROAD, LONDON, W. 
which requires no filtering. 


LIQUID AIR ano LIQUID HYDROGEN. 
Dr. HAMPSON’S AIR-LIQUEFIER is ncw made to a standard rat- 
tern, and numbers are in use in University Laboratories and elsewhere in } 
he ~perator has only one gauge to watch and one valve to control. 


various countries. [he whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
TRAVERS for use in conjunction with Air-Liquefier. PHOTOGRAPHIC PURPOSES, are the 


high and 8 inches in diameter. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 


It begins to liquefy air in from 6 to 10 minutes after the admission of air at 

from 150 to 200 atmospheres pressure, making over a litre of liquid per hour. 

For prices and particulars of the above and commercial | STANDARDS OF PURITY, RELIABILITY AND 
apparatus of the same description manufactured under 


the Linde and Hampson patents apply to Te b 
THE BRITISH OXYGEN CO., Ltd. lucha 


ELVERTON STREET, WESTMINSTER, S.W. E. MERCK, 16 Jewry St., LONDON, E.C. 


Works in London, Manchester, Birmingham, Newcastle, Glasgow 


and Cardiff. ‘ Head Office and Works: DARMSTADT. 


DARTON’ S HYGROGRAPH 


(SELF-RECORDING HYGROMETER) 
Showing at a glance on a revolving weekly chart the differences of temperature readings between the wet and dry bulbs, 
and the percentage of aqueous vapour held in suspense by the atmosphere. 

The point of each pen of this instrument is set precisely on the same temperature-line and the 
same time-line on the chart—a great advantage over other Hygrographs. 

This instrument has been approved of by the National Physical. Laboratory, Colonial Observa- 
tories, and others. It is compact, self-contained, without any projections liable to injury, and very 
portable. 

Complete, with One Year’s supply of Charts, 10° to 110° F., and Hygrometrical Tables, £7 15 O 
This instrument is a Thermograph as weil as a Hygrograph. 


DARTON & CO,, 


INSTRUMENT MAKERS to the Admiralty, H.M. War Office, Crown Agents for the Colonies, 
Colonial Observatories, Board of Education and Foreign Gevernments, 

. Clerkenwell Optical Works, 142 ST, JOHN STREET, and 52 Clerkenwell Road, LONDON, E.C. 

3@- Illustrated List of Standard, Registering, and Recording Meteorological Instruments, post free. 


Accuracy GUARANTFED. 
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VITREOSIL 


HEAT-PROOF DURABLE 


LABORATORY 
APPARATUS 


GRAND PRIX, BRUSSELS, 1910. 
GRAND PRIX AND DIPLOMA 
OF HONOUR, TURIN, 1911. 


vescrierive THE THERMAL SYNDICATE L” 


LISTS NEPTUNE BANK, 
FREE WALLSEND-ON.-TYNE. 


‘DOUBLE PROJECTION APPARATUS 
FoR EXPERIMENTS with POLARISED 


LIGHT COMPLEMENTARY COLOURS 


This apparatus is specially designed for physical demon- 
strations and has two optical benches for demonstrating 
without loss of time independent series of experiments 
involving the use of different accessory appliances. One 
bench accommodates the appliances for demonstrating 


| the behaviour of complementary and mixed colours, whilst 


the other bench carries the apparatus for demonstrating 


| phenomena of polarisation. The small size of the polar- 


ising prisms notwithstanding, the apparatus gives bright 
pictures on the screen, since all the crossing points of 
the rays have been placed within the Nicols. Interference 
figures can be shown up to 1 yard in diameter on the 
screen. The lamp takes a current not exceeding 5 amps. 
Owing to the presence of an aplanatic condenser the 
whole of the available light is turned to full account, and 


| hence with these experiments the brightness on the 


screen is as good as that obtainable under ordinary 
conditions with currents of 4 or 5 times greater amperage. 


Special estimate on receipt of application, stating 
voltage, and whether confinuous or alternating current. 


CARL ZEISS (London) Ltd., 


13-14 Great Castle Street, Oxford Circus, London, W. 


INSTRUMENTS 


Have you a copy of our Latest Catalogue 


“CHEMICAL LABORATORY REQUISITES ” 


SEVENTH EDITION, 1911—1912? 
SECTIONS :— 
General Apparatus, 
Lecture Apparatus, 

Metallurgy, 
Microscopy, 
Bacteriology, 
Botany, 

Nature Study, 
Chemicals, 

Culture Media, 
Stains, etc., etc. 

Free upon application, 


PHILIP HARRIS & CO, Lito. 


BIRMINGHAM 


(ENGLAND. ) 


_A GIFT OF LASTING INTEREST. | 


THE NEW 


BARO-THERMOGRAPH 


(Combination Self-Recording Barometer & Thermometer). 


ABSOLUTELY 
ACCURATE. 
Dimensions 
7* x 9” x 12". 


The weekly charts are both lithographed on the same sheet, the records 
are simultaneously made, and easily followed. 


Mounted in handsome solid oak, mahogany, or walnut 
case, with beveiled edge plate glasses, and chart drawer, £1 Oo 
with charts for one year, ink, 


(CARRIAGE PAID AND SAFE DELIVERY GUARANTEED IN U.K, 
Special Illustrated List of Barographs and Thermographs. 


(covering various patterns, from £3 108.), post free. 


PASTORELLI & RAPKIN, LTD. 


46 Hatton Garden, London, E.C. 
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